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Sir, 

Th  E  following  Work  is  publiflied,  .  in  order  to 
throw  fome  light  upon  a  very  material,  and  hitherto 
almoft  unexplored  part  of  the  Structure  of  the  Human 
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is  recruited. 
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I  NTRODUCTION 


An  accurate  knowledge  of  the  courfe,  diftribution,  and  terminations 
of  the  abforbent,  or  lymphatic  fyl^em  in  the  human  body,  cannot 
but  prove  of  the  utmofl  importance  in  the  ftudy  of  the  animal  ceconomy, 
and  in  the  praftice  of  phyfic  and  furgery  ;  fince  it  will  affift  us  in  under- 
Handing  many  phsnomena  that  arife  in  difeafes :  while  a  fimilar  inveftigation 
of  the  ftrucHure  of  the  coats  of  thofe  veflels,  and  of  the  glands  with 
which  they  communicate,  will  be  equally  beneficial  in  phyfiology  and  pa¬ 
thology.  Every  attempt  therefore,  that  has  hitherto  been  made  to  elu¬ 
cidate  this  new  and  difiicult  part  of  anatomy,  when  nature  has  been  pro¬ 
perly  attended  to  in  the  deferiptions  and  reprefentations,  has  ever  been 
confidered  as  a  valuable  addition  to  the  fcience. 

The  firfi:  difeovery  in  this  branch  of  anatomy,  was  accidental ;  but  the 
accurate  knowledge  of  the  fyfiem,  is  the  refult  of  much  labour;  for 
great  anatomical  dexterity  is  required  to  difeover,  injedt  and  diffeiT  thofe 
vefiels,  becaufe  it  is  extremely  difficult  to  find  them. 

This  difficulty  arifes  from  feveral  circumfiances  : 

I.  They  are  in  general  void  of  contents  in  the  dead  human  fubjeft, 

2.  Their  coats  are  fo  pellucid,  that  it  requires  the  moH  acute  fight  of  an 
ariatomift,  much  accufiomed  to  the  appearance  of  the  different  fyfiems  of 
veffels,  to  difeern  and  diftinguiffi  them  from  veins  or  nerves. 

3.  There  is  alfo  much  difficulty  in  opening  them  in  fuch  a  manner  as. to 
be  able  to  introduce  proper  inftruments  for  injeHing  them,  which  in  ge¬ 
neral,  (except  in  the  trunk,  or  thoracic  duel)  can  feldom  be  effeded  with 
any  other  fluid  but  quickfilver.  The  difficulty  of  injeTing  even  v/ith  this 
fubtilc  fluid  is  increafed,  from  the  minutenefs  of  thefe  veffels  in  many 
parts,  and  from  their  being  crouded  with  numerous  valves,  which  render 
it  impoffible  to  injedt  them  any  otherwife,  than  from  branch  to  trunk. 

4.  Great  caution  and  patience  are  requifite  to  diffedt  and  prepare  the 

B  ^  lymphatics. 
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lymphatics,  either  for  immediate  demonflration  or  future  prefervatlon  ;  and 
the  difficulty  of  difledtion  is  increafed,  from  the  neceffity  of  injet^ling 
with  quickfilver  :  for  if  we  happen  to  wound  the  veffels,  our  labaur  will 
be  loft  by  the  efcape  of  that  fubtile  fluid. 

We  fliall  ftill  have  iefs  occafion  to  be  furprifed  that  the  ancient  anatomifts 
have  not  difcovered  more_of  the  lymphatic  fyftem,  when  to  the  above- 
mentioned  difficulties  we  add,  that  they  were  not  fo  well  acquainted  with 
the  art  of  injefting  as  the  moderns.  It  is  owen  to  the  great  improve¬ 
ment  this  art  has  received  of  late  years,  to  the  invention  of  new  and 
better  inftruments  for  fuch  purpofes,  and  to  the  greater  frequency  of  dif- 
feftions,  that  we  have  attained  our  prefeut  knowledge  of  that  fyftem. 

The  firft  difcovery  made  on  this  fubjeft  in  1622,  by  Cafpar  Afellius,  of 
the  ladteal  veflcls,  gave  the  world  but  very  imperfed:  ideas  of  this  fyftem  ; 
as  the  anatomifts  of  that  period  knew  nothing  but  the  lafteals,  which 
they  could  eafily  obfcrve  and  trace  on  the  mefentery  of  many  animals, 
where  that  membrane  is  tranfparent,  either  from  there  being  no  fat 
upon  it,  or  from  the  fat  being  placed  in  the  courfe  of  the  larger  trunks, 
of  the  blood  veflels,'  as  in  kids,  dogs,  cats,  horfes,  alTes,  and  moft  quadru¬ 
peds ;  but  as  they  had  not  difcovered  the  thoracic  duft  or  trunk  of  this, 
fyftem,  and  were  unacquainted  with  the  lymphatic  veflels,  their  know¬ 
ledge  of  courfe  muft  have  been  very  imperfed,  and  particularly  as  Afellius. 
fuppofed  that  the  lafteals  pafled  on  to  the  liver,  wdiich  was  confldered  by 
them  as  the  h^matopoetic  vifeus, 

Thcfe  vclTels  were  feen  by  many  anatomifts  before  the  time  of  Afellius, 
and  accordingly  we  find  mention  made  of  white  veflels,  (undoubtedly  the 
ladeals)  by  Herophilus  and  Erafiftratus,  but  as  they  v/ere  unacquainted 
with  the  ufe  of  them,,  that  of  abforbing  the  ehyle  from  the  cavity  of  the 
inteftines,  which  circumftance  was  proved  by  Afellius  ;,  the  difcovery  of 
them  ought  in  juftice  to  be  attributed  to  him. 

Soon  after  this,,  when  the  dijfleftion  of  living  animals  beeame  very  com¬ 
mon  among  anatomifts,  Rudbeck,  Bartholine,  and  Jolyffe  difcovered  the 
lymphatic  veflels  ;  and  about  the  fame  time,  Pecquet  the  thoracic  diuft, 
which  laft  had  been  feen  before,  by  Euftachius,  in  a  horfe. 

We  owe  much  to  thofe  obfervers,  for  their  difeoveries  and  remarks, 
upon  this  interefting  part  of  anatomy  and  the  names  of  Afellius,  Rudbeck, 

BartholinCa, 
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Bartholine,  and  many  others,  will  be  celebrated  to  the  lateft  pofterity : 
we  are  likewlfe  much  indebted  to  Nuck,  for  a  curious  and  original  treatife 
on  the  abforbent  veffels ;  and  particularly  to  Ruyfeh,  Bidloo,  and  Riolan, 
for  additional  obfervations  on  this  fubjeft  ;  but  above  all,  to  Pecquet,  for 
lus  difeovery  of  the  thoracic  du6t,  or  trunk  of  this  fyflem-;  as  alfo  tor 
Van  Horne,  and  many  others.  But  I'Hiall  proceed  to  the  hiftory  of  the  mo¬ 
dern  difeoveries,  fince  the  honour  due  to  the  memory  of  thofe  anatomifls^ 
has  been  amply  paid  by  the  late  illuftrious  Haller  (^),  by  Mr.  Hewfon 
and  by  M.  Portal  (c). 

It  ftill  remained  doubtful,  whether  the  lymphatic  fyftem  were  univerfall;^ 
extended  over  the  human  body,  for  neither  veffels  nor  glands  could  be 
difeovered  in  many  parts,  although  great  pains  were  taken  for  this  pur- 
pofe  by  different  anatomifls.  Neither  could  any  part  of  the  abforbent 
fyflem  be  difeovered  in  birds,  amphibious  animals,  and  fiflies,  which  claffcs 
make  fo  confiderable  a  portion  of  the  animal  creation,  notwithflanding  the 
repeated  refearches  of  fl^ilful  practical  anatomifls.  The  moft  able  phyfii 
ologifls  were  therefore  of  opinion,  that  as  abforption  appeared  to  be  car¬ 
ried  on  by  the  veins  in  thofe  animals,  fo  thefe  veffels  might  perhaps  perform- 
the  fame  office,  in  many  parts  of  the  human  body. 

The  difeovery  of  the  abforbent  fyflem  in  birds,  amphibious  animals  anc? 
ffhes,  was  referved  for  two  indefatigable  Englifh  anatomifls  of  the  pre-- 
fent  age,  Mr.  John  Hunter,  and  the  late  Mr.  William  Hewfon. 

The  former  had  obferved  the  lafleals  full  of  white  chyle  in  the  croco-' 
dile,  an  amphibious  animal  of  the  lizard  tribe  ;  and  had  likewife  difeovered  '  - 
lymphatic  veffels  and  lymphatic  glands  upon  the  necks  of  birds  (^),  par¬ 
ticularly  upon  the  neck  of  the  fwan,  a  confiderable  time  before  Mr.  Hevv- 
fon’s  difeovery  of  the  whole  of  the  abforbent  fyflem  in  thofe  animals. ' 
The  latter,  Mr.  William  Hewfon,  by  innumerable  laborious  diffeflions, 
inflituted  on  living  and  dead  animals,  difeovered  and  inje<fi;ed  the  whole 
of  the  abforbent  fyflem  in  birds,  amphibia,  and  fiflies.  By  thefe  important?; 

(a)  Vide  Hallerl  Elementa  PhyfiologicE.  Tom.  vii.  p.  201. 

See  Hevvfon’s  Experimental  Inquiries,  Part  II. 

(t)  Portal  Hiftoire  de  L’ Anatomic  &  de  la  Chirurgie,  Tom.  vl,  p.  288.“ 

(</)  See  Mr.  Hewfon’s  experimental  Inquiries  into  the  Lymphatic  Syftem,  p.  68. ' 
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rHiicoveries  he  proved  the  uiiiveiTality  of  thefyftem  of  abforbents  (<?) ,  and 
by  demonstrating  their  exiftence  in  the  above-mentioned  animals,  rendered 
it  nioft  probable  that  the  veins,  even  in  them,  do  not  abforb  ;  fince  they 
are  provided,  as  well  as  man  and  quadrupeds,  with  a  peculiar  fyftem  for 
that  purpofe. 

Some  material  experiments  were  made  before  this  period  by  Mr.  John 
Hunter  (/),  to  determine  whether  the  veins  of  the  inteftines  performed 
he  office  of  abforption,  as  the  generality  of  anatomifts  fuppofed.  He  in- 
je£lcd  folutions  of  mulk,  and  mixtures  of  indigo  and  llarch  water,  into  the 
inteftinal  canals  of  various  living  animals,  and  opening  the  veins  on  the 
mefentery,  he  examined  their  contents,  when  the  injedled  fluids  could  not 
be  difeovered  in  the  blood  taleen  from  the  mefenteric  veins.  Both  the 
fluids,  however,  appeared  upon  opening  the  la^leals. 

Since  then  the  veins  do  not  appear  to  perform  the  office  of  abforption  in 
the  inteftinal  canal,  we  have  much  reafon  to  conclude,  from  analogy, 
that  they  do  not  perform  this  office  in  other  parts  of  the  body :  for 
the  ladteals  and  lymphatic  veflels  are  exadtly  fimilar  in  their  flrufturc. 
Among  former  anatomifts,  we  find  fome  veftiges  of  the  abforbent  fyftem 
;in  birds,  amphibious  animals,  and  ffihes,  which  merit  our  attention ;  but 
ithey  vchicfiy  relate  to  the  lafteals  (g). 

It  ftill  remains  for  fome  praftical  anatomifl,  converfant  in  injecting  and 
preparing  thefe  veflels,  to  give  an  accurate  hiftory  of  the  abforbents  of 
every  part  of  the  human  body,  where  they  have  been  hitherto  difeovered. 
If  we  take  the  pains  to  fearch  for,  and  examine,  all  the  figures  and  de- 
feriptions  that  have  been  publiflied  on  this  ])art  of  anatomy,  before  the  pre¬ 
fect  time,  we  fhall  find  that  the  plates  are  few  in  number,  very  imperfect, 
and  not  in  the  Icaft  refembling  nature  ;  that  they  are  chiefly  taken  from  the 
brute  creation,  copied  from  one  another,  or  that  they  are  the  offsprings 
of  a  fertile  imagination.  We  have  had  fome  good  obfervations,  however, 

(f)  Thefe  difeoveries  of  our  immortal  Hewfon,  were  confidered  as  fo  important  in  anatomy  and 
phyfiology,  that  they  were  rewarded,  by  the  Royal  Society  of  London,  with  Sir  John  Copley’s 
•  annual  gold  medal. 

(/)  See  Medical  Commentaries,  by  Dr.  William  Hunter,  Part  I,  Ch.  V.  P.  42. 

(*)  Vide  Halleri  Elcm.  Phyliolog'ue,  Tom.  Yil.  P.  298* 
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from  Nuck(//),  Ruyfcb  (/),  Duvernoi  (^k) ,  Lieberkuhn  (/),  and  of  late 
years  from  the  prcfeiit  profefTor  Monro  Dr.  Meckel  (;/),  and  Di'i. 

Hunter,  (o) :  but  the  Jafl;  and  mofl  complete  work  of  this  kind,  is  that  by 
the  late  mofl  accurate  Mr.  William  Hewfon  (p),  illuflrated  by  figures  of 
the  lymphatic  veffels  of  the  extremities,  and  of  the  trunk.  In  this  work, 
however,  though  fo  lately  publiflied,  we  have  no  reprefentations  of  the 
lacleals,  nor  of  tlie  lymphatics  of  the  different  vifeera  of  the  thorax,  or 
abdomen  ;  the  lymphatic  veffels  of  the  vifeera,  and  the  la£leals  in  the 
human  fubjed  being  very  imperfedly  known  even  at  the  late  period  of 
Mr.  Hewfon’s  treatife. 

To  fupply  this  deficiency,  the  following  work  is  defigned  ;  in  which  I 
fliall  endeavour  to  corred  the  errors  already  publifhed  on  this  fubjed,  and 
fliall  give  figures  from  nature,  of  thofe  parts  of  the  fyftem  in  the  human 
body,  where  they  have  been  falfely  deferibed,  and  where  they  have 
been  recently  difeovered. 

It  is  therefore  propofed  to  publilh  plates,  with  a  copious  explanation  of 
every  part  of  the  abforbent  fyflem,  and  to  begin  with  the  ladeals. 

We  fi)all  then  proceed  to  the  lymphatic  veffels  of  each  particular  vifeus, 
where  we  have  been  able  to  difeover  them  by  injedion  or  otherwife  ;  and 
fliall  endeavour,  not  only  to  point  out  and  delineate  their  courfe  upon,  and 
in  the  different  vifeera,  but  likewife  to  deferibe  and  illuflrate  as  much  as 
poffible  their  terminations  towards  their  common  trunk,  the  thoracic  dud, 
by  plates  engraved  from  drawings  of  the  original  fize,  and  accurately 
copied  from  nature. 

Laflly,  a  view  fliall  be^ given  of  the  lymphatics,  of  the  fuperior  and  in¬ 
ferior  extremities  in  their  natural  fize  j  and,  as  a  fupplement  to  this  work, 
a  fpecimen  fliall  be  added  of  the  ladeal  veffels,  in  quadrupeds,  birds,  am¬ 
phibious  animals  and  fifties,  in  order  to  complete  the  whole  of  the  ana¬ 
tomical  hiftory  of  this  new  and  interefling  fubjed. 

[b)  Nuck,  Adenographia. 

(/)  Thefaui'Lis  Anatomicus.  ■. 

{k)  Duvernoi  Comm.  Acad.  Petropol.  Tom.  I.  P.  269. 

(/)  Differtatio  de  Fabrlca  &  Adfione  villorum  Inteftinorum  tenuium  Hominis. 

(;;/)  Thefts  de  Vaf,  Lymph.  Valv. 

(«)  Epiftola  ad  Hallerum. 

{0)  Medical  Commentaries. 

{j>)  Experimental  Inquiries,  Part  II. 
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Prefixed  to  this  my  firft  eflay  on  the  abforbent  fyftem,  there  is  alfo  a  chap¬ 
ter  on  the  method  of  difcovering,  injeding,  and  preparing  thefc  veffels,  with 
a  plate  of  the  lymphatic  injecting  tube,  which  will  prove  ufcful  to  all  who 
wifh  to  profecute  thefe  inquiries.  This  unreferved  difcovery,  I  flatter  myfelf, 
will  induce  other  anatomifts  to  publifli  with  their  works,  whatever  they 
know  refpedting  anatomical  purfuits,  or  inveftigations  3  for  the  progrefs 
of  the  fcience  has  undoubtedly  been  much  impeded  by  the  myftery  oh- 
ferved  among  anatomifts,  refpedting  the  compofition  of  their  injedions, 
and  their  method  of  difle<fting,  injetfting,  and  preparing  the  different  parts  : 
a  myftery  which  deferves*  the  fevereft  cenfurcj  and  is  unworthy  of  the 
character  of  a  philofopher  or  a  man. 
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The  Method  of  dlfcoverihg,.  injecting,  diffedling,,  and^ 
preparing  the  Abforbent  Veffels,. 


IT  is  prefumed  that  this  work  camrot  be  more  properly  begun,  than  by>a« 
defcriptioii  of  the  contrivances  that  are  made  life  of,  for  inje^ing  and  pre^- 
paring  the  fyftem  of  abforbents,  and  of  the  inftruments  neceffary  for  thole' 
purpofes.  This  information  will  eneourage  many  praflical  anatomifls  to ' 
labour  upon  this  new  branch  of  the  fcience,  and  the  accurate  knowledge^ 
of  the  fyftem  will  arife  in  proportion  to  the  number  of  perfbns  employed* 
in  tracing  the  veflels,  and  inftituting  experiments  on  living  as  well  as 
dead  animals  j  fo  that  I  (hall  difclofe,  without  referve,  whatever  I  am 
acquainted  with  on  this  head.  That  we  may  proceed  in  this  point  with' 
fome  kind  of  order,  it  will  be  neceffary  to  conftder,  ift,  The  proper  place- 
to  condufl.fuch  inquiries;  adly.  The  inftfuments  and  injections  requifite;. 
3dly,  The  fubjecfs  proper  for  thefe  purpoles  ;  qthly,  The  method  of 
managing  the  different  parts  preparatory  to  injeCtion  ;  ythly,  the  mode  of 
-preparing  them  after  injeCtion  ;  which  laft  point  naturally  includes  two  cir-- 

cumftanceS;,^ 


f 


) 


5  OF  THE  ABSORBENT  SYSTEM. 

'■cumflances,  diflcdlion  and  prefervation  ;  this  will  comprehend  the  whole  of 
the  anatomical  encheircfis. 

ifi.  With  refpect  to  the  choice  of  the  place  ;  a  clear  heady  light,  from  a 
northern  afpedl;  is  mofb  preferable  ;  jfor  the  glare  of  fnnfhine  is  unfavour¬ 
able  to  the  difcovery  of  thefe  veffels.;  and  as  we  prolecute  anatomical  in¬ 
quiries  chiefiy  in  the  winter  Feafon^  the  forenoon,  or  from  ten  to  two,  is 
the  moft  eligible  time  ;  becaufe,  during  the  winter  the  light  is  more  clear 
at  that  period.  I  am  alfo  convinced,  from  experience,  that  the  light  by 
paffing  through  the  glafs  of  a  window,  is  better  for  this  purpofe  than  in 
the  open  air,  as  the  veffels  arc  more  diftindlly  fecn.  The  thinnefs  of 
their  coats  renders  them  apt  to  dry  in  the  open  air,  which  in  a  great 
meafure  prevents  tbe  injedling  procefs.  The  anatomift  wilf  lihewife  find 

it  necefTary  to  incline  the  part  in  different  diredlions  to  the  light,  more 

% 

rparticuiarly  if  he  be  endeavouring  to  difcover  lymphatic  veffels  upon  a 
fur  face,  as  the  ladteal  trunks,  "immediately  under  the  peritoneal  coat  of 
the  inteflines,  or  the  lymphatics  on  the  external  fuperficies  of  the  liver, 
or  other  furfaces.  Thefe  will  be  diftinguiflied  with  fome  particular  glances 
af  light,  and  are  imperceptible  with  others.  Perfons  who  are  ufed  to 
microfcopical  obfervations,  are  well  aware  of  the  necellity  of  attending  to 
this  in  their  inquiries.  I  have  never  derived  the  leaft  affiflance  from  ufing 
magnifying  glaffes,  in  order  to  perceive  the  veffels  previous  to  injedlion; 
•on  the  contrary,  I  am  perfuaded  that  thofe  wdio  attempt  to  find  them 
through  this  medium,  will  not  acquire  that  -vifus  erudiius  which  is  obtained 
to  a  furprifing  degree,  by  thofe  wlio  have  been  much  experienced  in  injedl- 
ing  lymphatic  veffels.  A  lateral  light,  as  that  from  a  eommon  window,  is 
•alfo  prefei’able  to  a  horizontal,  or  perhaps  even  an  oblique  ficy-light.  A  table 
of  convenient  height,  which  might  be  contrived  with  a  ledge,  fo  fixed  to 
the  table  as- to  be  water  proof,  would  be  ufeful  for  preventing  the  quick- 
filver,  which  is  almoft  always  neceffary  for  injefting  thefe  veffels,  from 
being  loft.  The  furface  of  the  table  flioul^  alfo  be  fo  inclined  from  the 
outfide  to  the  center,  that  the  mercury  which  falls  upon  it  may  run  to¬ 
wards  the  middle ;  where  a  hole  might  be  contrived  with  a  ftopper,  to  take 
out  occafionally,  that  the  quickfilver  might  be  collected  from  the  table. 
The  quantity  of  mercury  that  would  be  faved  by  this  machine  to  an  ana- 
domift  who  works  much,  would  foon  pay  for  the  expence  of  it ;  this  table 

will 
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will  alfo  hold  water  for  the  purpofe  of  keeping  membranous  parts,  w^ich 
we  frequently  have  to  inject,  which,  from  being  expofed  to  the  air,  be¬ 
come  dry,  and  which  it  is  often  inconvenient  and  hazardous  to  move 
into  water,  when  we  are  at  work  upon  them :  or  if  a  ledge  be  fixed,  as 
above  defciibed,  to  a  common  horizontal  table,  and  a  hole  cut  to  adapt  a 
receptacle,  the  mercury  might  eafily  be  fwept  into  the  center:  this  hole 
may  be  made  round  or  fquare  according  to  the  fancy  of  the  anatomift  ; 
it  ftiould  be  conflru£led  of  fuch  materials  as  are  not  liable  to  v/arp  or  fplit 
even  in  warm  water.  If  the  anatomifl  be  not  provided  with  fuch  a  table, 
the  parts  fliould  be  laid  in  a  tray,  or  earthen  difli,  that  the  quickfilver  may 
be  faved. 

Of  the^  Injedions. 

THE  inje^iions  that  are  ufed  for  filling  the  lymphatic  vcffels  and  their 
trunks,  are  mercury,  and  the  ceraceous  or  coarfe  injection,  as  it  is  called  by 
anatomifts  ;  the  former  is  always  ufed  in  injeefting  the  lymphatics  and 
lafteals,  as  it  is  almofl  impolliblc  to  fill  them  with  any  other  fluid  in  the 
dead  dody  ;  the  latter,  or  ceraceous,  is  generally  employed  to  injedt  the 
thoracic  dudl ;  in  fome  particular  inftances,  where  the  lymphatic  trunks  have 
been  found  larger  than  the  ordinary  fize,  a  coarfe  injedtion  has  been 
ufed  («). 

In  experiments  on  living  animals,  other  materials  can  be  made  ufe  of 
w'ith  great  convenience  and  advantage,  by  injedling  fuch  fluids  into  the 
cavities  of  the  alimentary  canal,  as  will  be  readily  abforbed  ;  for  inftance, 
the  feeding  of  dogs  and  other  animals  with  milk,  previous  to  the  firangling 
of  them,  the  opening  of  the  animal  and  perforating  the  fmall  intefiines, 
and  throwing  in  flarch  water,  with  folutions  of  mullc,  or  mixtures  of  in¬ 
digo  and  flarch  water^  as  pradlifed  by  Mr.  Hunter  (Z’),  have  greatly  con¬ 
tributed  towards  making  difeoveries  upon  this  fyflem  ;  in  a  word,  any 
gelatinous  fluids,  rendered  opaque  with  fuch  colours-  as  will  be  abforbed, 

(a)  The  prefent  profefTor  Monro  has  a  preparation  of  the  lymphatic  veflels  of  the  thigh,  filled 
with  a  coarfe  injedlion,  in  a  fubjedf  where  he  found  them  of  a  large  fize.  I  have  likevvife  in- 
jedted  fome  of  the  human  ladteal  veffels  with  a  ceraceous  compolition. 

(i’)  See  Dr.  Hunter’s  Medical  Commentaries. 
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are  extremely  ufefLiI  for  experiments  of  this  kind  ;  for  much  more  can  be 
feen  by  examining  the  veffels  diftended  with  a  coloured  fluid  from  na¬ 
tural  abforption,  than  by  anatomical  injection  praftifed  in  the  dead  body, 
and  thefe  parts  may  be  readily  preferved  for  future  infpedlion,  as  fliall  be 
taken  notice  of  hereafter.  If  fuch  experiments  had  not  been  made,  we 
fliould  flill  have  doubted  whether  the  veins  did  not  perform  the  office- 
of  abforption.  The  firfl  difeovery  of  the  ampullulaB  by  Lieberkuhn 
arofe  from  feeding  fcrophulous  children,  in  whom  the  labteal  glands, 
were  obflrufted  previous  to  their  death,  with  milk;  by  which  means  not 
only  the  ladeal  trunks  became  diffended  with  chyle,  but  likewife  the  am- 
puHulse.  The  experiments  fucceeded  much  better  in  thefe  fubjedts  from 
the  chyle  being  flopped  in  the  veflels  by  the  obflrudlcd  cells  of  the  ladleai 
glands.  Thus  the  firft  origin,  and  even  the  abforbing  mouths  of  the 
ladleals  were  difeovered  by  that  lynx-eyed  anatomifl;  (c)  ;  and  the  firfl 
difeovery  of  the  ladleals  by  Afellius,  was  alfb  made  from  the  veflels  being 
diftended  with  the  chyle.  Euftachius  faw  the  thoracic  dinfl  in  a  horfe,  by 
obferving  it  fuil^  of  chyle  ;  and  our  immortal  and  ever  to  be  regretted 
Hewfon,  traced  the  ladleal  veflels,  lymphatics,-  and  thoracic  du£l,  in  birds,^ 
by  making  ligatures  on  the  root  of  the  mefentery,  and  other  parts,,  in 
living  geefe,  which  he  had  previoufly  fed  with  barley.  Mr.  J.  Hunter 
alfo  traced  the  ladeals  in  the  crocodile, -from  their  being  loaded  with 
chyle.  By  fuch  modes  of  inveftigation  we  may  difeover  many  parts  of 
the  abforbent  fyflem,  which  are  perhaps  at  prefent  concealed  from  us  5 
and  which  we  may  never  be  able  to  difeover  by  injedions  pradifed  on  the 
dead  body,  or  by  any  other  method. 

The  quickfilver  nfed  for  injeding  the  abforbent  veffcls,  fliould  be  as 
pure  as  poflible  :  it  is  frequently  adulterated,  by  being  mixed  with  lead  : 
it  fliould  be  perfedly  dry  and  free  from  all  extraneous  matter,  which  may 
frequently  be  fldmmed  from  the  furface  of  the  mercury,  by  expofing  it 
in  a  faucer,  or  by  paffing  it  through  chamois  leather  ;  if  wet,  it  may  be 
readily  dried  by  wiping  it  in  an  open  veflel  with  lint,  or  linen.  The> 
coarfe  injedion  is  made  of  yellow  refin  and  pure  mutton  fuet ;  the  pro^* 
portion,  two-thirds  of  refin  to  one  third  of  fuet.  If  it  be  required  of  a 
firmer  confiflence,  a  fmall  quantity  of  pure  wax  may  be  added  ;  if  of  a 


(f)  Vide  Lieberkuhn  Diflerat.  de  Fabrlca,  &c». 
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fdfter  quality,  the  quantity  of  fuet  muft  be  increafed  ;  for  tlie  colouring 
powder,  king's  yellow,  or  orpiment  is  generally  made  ufe  of;  other 
colours  may  be*  employed,  as  Pruflian  blue,  flake  white,  verdigrcafe,..  or 
vermilion. , 


of  tlie  Jnftruments,'. 

THE  inflruments  neceffary  for  an  anatomifl:,  who  is  preparing  to  injetft: 
lymphatic  veflels,  .are,  the  lymphatic  injedting  tube  and  pipes,  lancets, 
blow-pipes,  knives,  Icilfars,  forceps,  needles  and  thread.  With  refpeft  tO' 
the  lymphatic  Kibe  and  pipes,  which  are  the  moll  material  inflruments,.. 
lhave  thought  .it  neceflary  to  reprefent  them  by  a  plate;  for  the  fuccefs 
of  the  anatomifl  depends  very  much  upon  the  perfe<flion  of  this  inflrument« 
The  old  inflrument  for  this  purpofe,  where  the  pipe  is  fixed  to  a  glafs 
tube  of  two  or  three  feet  in  length,  is  of  no  ufe  ;  and  this  is  one  reafon 
why  pratflical  anatomifls,  before  the  time  of  our  Hewfon,.  have  been  able 
to  inje(ft  fo  little  of  this  fyflem ;  fuch  long  tubes  are  utterly  unmanageable 
by  one  perfon,'  and  if  two  be  employed  nothing  can  be  well  done  ;  the’ 
operator  fliould  hold  the  inflrument  in  his  hand  like  a  pencil  or  pen. 

The  influments  I  ufe,  which  are  as  manageable  in  the  hand,  when  loaded'' 
with  mercury,  as  the  pencil  is,  are  reprefented  in  Plate  VI.  Thefe  tubes 
are  made  either  of  glafs  or  brafs the  advantage  of  glafs  is,  that  we  can 
readily  obfervc'-^  when  the  quickfilver  defeends  in  the  tube..,.  The  difad- 
vantage  is,  that  it  is  more  eafily  broken  than  the  brals  one;. the  brafs  one 
is- inconvenient  from  its  opacity,,  and  is  liable  to  be  amalgamated  by  the 
mercury  ;  but  this  lafl  difadvantage  can  be  obviated  by  waxing  the  in- 
fide  of  the  tube,  which  is  efFe(fled  by  warming  it,  and  introducing  a  fmall-' 
piece  of  wax,  and  fltaking  it  in  the  tube,  fo  as  to  line  the  infide  of  it. 

The  glafs  tube  is  reprefented  in  Tab.  VL  Fig.,i.  which,  as  well  as  the 
other  inflruments  there  delineated,  is  of  the  natural  fize the  fuperior  ex¬ 
tremity  of  the  tube  is  made  like  the  upper  part  of  a  funnel,  for  the  con¬ 
venience  of  pouring  in  the  quickfilver,  the  other  end  has  a  collar  of  fteel  a, 
cemented  to  the  tube,  in  which  is  a  female  ferew  b,  to  receive  the  fteel 
pipe  Fig  2,  by  means  of  a  male  ferew  c  ;  this  pipe  is  fcrewed  to  the  collar. 

that . 
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that  is  fixed  to  the  tube,  by  laying  hold  of  the  godronned  edge  d  with  th  e 
fingers;  the  ferews  flioiild  be  well  fitted  to  prevent  the  mercury  from  ef- 
caping ;  and  both  the  collar  and  pipe  muft  be.  made  of  iron  or  fteel,  as 
:brafs  and  every  other  metal  is  liable  to  be  amalgamated  by  the  quickfilver  ; 
the  ferews  fliould  likewife  be  kept  well  oiled  to  prevent  them  from  rafting. 
The  pipe  e  is  by  far  the  moft  difficult  part  of  the  inftrument  for  the  workman 
to  execute  j  it  fhould  be  drilled  out  of  the  folid  metal,  and  not  made  of 
a  flatted  piece  of  iron  beaten  over  a  core  or  cylinder,  and  the  Tides  foldered 
togetlier,  as  they  fometimes  are  by  indifferent  workmen.  The  laft  are 
fubjedt  to  grow  jagged  at  their  extremities,  are  liable  to  cut  the  veffels, 
and  cannot  be  eafily  introduced  ;  the  folder  is  likewife  apt  to  be  amal¬ 
gamated  by  the  mercury,  fo  that  thefe  pipes  foon  drop  to  pieces. 

The  pipes  I  ufe  for  injeding  lymphatic  veffels,  are  made  by  drilling  a 
hole  through  a  piece  of  proper  tempered  wire  {d^.  The  pipe  e  muft  be 
accurately  fixed  in  the  bottom  of  the  part  wffiich  muft  have  a  hole  fo 
turned  in  it,  as  to  correfpond  above  to  the  bottom  of  the  tube,  and  below 
to  the  upper  part  of  the  fteel  pipe  e  ;  a  piece  of  chamois  leather,  with  a 
hole  punched  in  it;  muft  be  p-ut  over  the  ferew  fo  as  to  lie  between  the 
bottom  x)f  the  collar  and  the  part  that  applies  to  this  bottom  in  the  piece 
d:  to  pi'event  the  mercury  from  paffing  out  at  this  joint,  it  will  be  ne- 
ceffary  that  the  anatomift  fhould  be  provided  with  feveral  of  thefe  pipes,  of 
different  fizes  ;  they  may  be  made,  either  with  a  godronned  edge,  for  the 
purpofe  of  taking  hold  of  them  to  unferew  them  ;  or  perhaps  to  greater 
advantage,  with  a  fquarc  piece,  as  at  Fig  7,  where  ^  marks  the  fquare 
piece  into  which  the  pipe  is  fixed,  as  before  deferibed;  and  upon  which, 
to  ferew  or  unferew,  is  ufed  a  plate  of  brafs  or  iron.  Fig.  8,  with  a  hole 
<3,  fitted  to  the  part  ^  ;  by  which  means  the  fteel  pipe  can  be  fhifted  with 
greater  facility^  Fig  6,  reprefents  the  brafs  tube  of  the  proper  form  and 
fize,  as  made  by  the  London  workmen  ;  a,  a  collar  of  the  fame  metal, 
which  is  fixed  to  it,  containing  a  female  ferew  as  in  the  former  deferibed  ; 
tlie  mouth  of  the  tube  might  be  made  more  capacious,  as  in  the  glafs 

{cT)  The  bell:,  and  fhofe  I  have  reprefented  in  the  plate,  were  made  by  Mr.  Evans,  Surgeon’s 
inftrument  Maker,  in  the  Old  Change,  near  St.  Paul’s  Church.  They  have  beep  likewife  a^s 
well  made  by  Mr.  Fike,  Surgeon’s  Inftrument  Maker,  in  RulTel-Court,  Drury-Lane,  London. 

through 
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one,  with  more  advantage;  or  the  mercury  may  be  poured  in  through  a 
Imall  funnel,  made  with  a  piece  of  paper,  or  card  rolled  together  ;  or 
through  a  glafs  funnel.  Fig  4.  reprefents  a  very  fmall  Heel  pipe,  made 
limilar  to  that  in  Fig.  2 ;  except  that  the  pipe  is  curved,  which  I  have 
found  convenient  to  injedt  the  lymphatic  vefiels  occurring  upon  furfaces, 
fuch  as  very  fofall  trunks  and  branches  of  ladleals.  See. 

Fig.  III.  Reprefents  a  fmall  piece  of  iron  wire  polilhed,  which  is  to  be 
kept  bright  and  oiled ;  it  is  ufed  to  clean  the  pipe  from  the  dull  that  may 
lodge  in,  and  obftrudt  it,  and  is  always  to  remain  in  the  cavity^  except 
wdien  ufed ;  when  paffed  into  the  pipe,  it  lliould  be  carried  from  above 
downwards ;  it  muft  be  made  of  annealed  wire,  for  if  made  of  hard 
tempered  wire,  it  will  be  liable  to  break  in  the  cavity,  and  the  workmen 
will  have  much  difficulty  in  getting  it  out. 

Fig.  y.  Reprefents  a  crooked  iron  wire,  ufed  for  the  Curved  pipe.  It 
v/ill  be  neceflary  that  the  anatomill:  have  a  proper  cafe  to  lay  thefe  in<- 
ftruments  in,  for  the  conveniency  of  carrying  them  about.  Smaller  pipes 
than  thefe  may  perhaps  be  required  ;  and  accordingly,  I  have  fometimes 
been  obliged,  though  feldom,  to  ufe  pipes  of  lefs  dimenlions,  which  I 
have  made  by  drawing  out  thin  glafs  tubes  into  capillaries  ;  thefe  we  can 
make  as  fine  as  we  chufe :  they  are  indeed  very  apt  to  break,  but  are 
eafily  repaired  with  the  fiame  of  a  lamp  or  candle,  by  the  injeeftor. 
Tubes  of  this  kind  (if  the  anatomifl:  cannot  make  them)  may  be  had  of 
the  artificers  of  thermometers  and  barometers,  commonly  called  lamp- 
blowers  :  thefe  tubes  fhould  be  thin,  that  they  may  readily  melt  with  the 
fire ;  and  they  may  be  had  at  the  glafs-houfe,  A  fleel  flop-cock  has  fome¬ 
times  been  fitted  in  the  collar  er,  Fig.  i,  with  advantage. 

2d.  LancetSi — Exquifitely  ffiarp  fpcar-pointed  lancets,  are  neceffary  to  * 
cut  into  the  lymphatic  veffels  ;  a  blunt  lancet,  or  any  other  inflrument  is 
improper  for  this  purpofe.  3d,  Blow-pipes. — The  fmall  filver  blow-pipes, 
which  are  ufually  put  np  in  the  diffe^ling  cafes,  by  the  London  Inflrument 
Makers,  are  very  well  adapted  for  inflating  the  lymphatic  veffels ;  and 
thefe  I  have  conflantly  ufed  :  diffe^fling  knives,  fine  pointed  feiffars,  accu¬ 
rately  made  diffedling  forceps,  together  with  flraight  or  crooked  needles, 
•are  rcquifitc.  Steel  blow-pipes  may  likewife  be  fubflituted  with  ad¬ 
vantage,  as  they  are  not  affe6led  by  the  quickfilver. 

E  ■  -  The 
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The  fubjedl  to  be  chofen  for  injedling  any  part  of  the  abforbent  fyfteiB 
fhould  be  as  void  of  fat  as  poflible ;  I  have  always  found  thofe  fubjeds 
who  have  died  univerfally  dropfical,  or  of  an  afcites  and  anafarca  of  long 
continuance,  the  belt,  for  the  following  reafons  r  in  fuch  fubjecifs  there  is 
little  or  no  animal  oil,  and  a  very  fmall  quantity  of  red  blood  ;  both 
which  fluids,  when  they  occur  in  great  quantity  in  the  body,  obfcure  and 
retard  us  in  the  difcovery  of  thefe  veflels.  When  the  cellular  fubftance  af 
the  different  parts  is  loaded  with  water,  the  abforbents  are  more  readily 
perceived,  more  diflindt  from  each  other,  and  of  courfe  traced  with  much 
greater  eafe,  and  lefs  rifle  of  wounding  them  in  diffedlion  •  and  the  pre¬ 
parations,  particularly  the  dried  ones,  are  rendered  more  lafting.  This 
is  found  to  be  of  mofl:  confequence  in  preparing  the  abforbent  veflels  of 

I 

-the  extremities,  and  of  the  trunk,  in  the  human  fubjedl;  for  the  veflels 
are  diftinguifhed  with  greater  difficulty  in  the  extremities,  than  upon  fur- 
faces,  as  on  the  liver,  inteftines.  See, 

The  vifeera  and  extremities  of  any  other  fubjedts  than  adult  ones,  are 
very  improper  for  diffedling  the  abforbent  fyftem,  except  the  liver  and 
lungs,  and  thefe  may  be  injedled  fuccefsfully,  even  in  the  foetus.  If  the 
anatomifl:  be  dexterous  in  diflinguiffiing  the  veflels,  it  is  better  to  take  the 
parts  immediately  after  death,  as  he  will  be  more  likely  to  find  lymph  or 
chyle  in  the  veflels,  and  have  the  advantage  of  the  parts  being  in  a  recent 
ftate,  and  confequently  of  a  much  greater  length  of  time  to  purfue  his 
objedt. 

In  living  animals,  the  befl;  method  of  difeovering  the  ladleals  (and  that 
which  is  mofl;  commonly  pradtifed)  is,  to  feed  the  animal  with  milk  about 
two  hours  previous  to  the  killing  of  him.  As  foon  as  the  animal  is 
ftrangled,  the  root  of  the  mefentery  is  to  be  tied ;  by  which  means,  al¬ 
though  the  progrefs  of  the  chyle  will  be  flopped,  the  abfbrption  from  the 
inteflinal  canal  will  take  place  for  fome  time  ;  I  believe,  as  long  as  the  muf- 
cular  irritability  or  periflaltic  motionof  the  inteftines  remain.  The  ladleals 
will  of  courfe  be  diftended  with  the  fluid ;  and  as  the  chyle  is  prevented 
by  the  ligature  from  paffing  into  the  thoracic  dudl,  they  will  become  very 
turgid,  and  will  be  diftindlly  feen. 

I  have  prepared  the  chyle  in  the  veflels  fo  circumftanced,  by  immediately 
plunging  the  inteftines  and  mefentery  (with  the  ligature  upon  the  parts) 

into 
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into  re<flified  fpii  it  of  wine.  This  procefs  will  coagulate  the  chyle,  and 
the  fluid  being  opaque,  the  veflTels  will  be  beautifully  feen  when  we  mean 
to  prepare  the  parts  by  preferving  them  in  proof  fpirit  as  wet  fpeci- 
mens  :  in- this  way  I  have  made  in  the  dog  one  of  the  mofl;  natural  pre¬ 
parations  that  can  be  feen,.  of  the  ladfeals  injected  from  their  orifices  by 
the  natural  abforption.  We  may  alfo  prepare  the  ladteals  by  the  fame  me¬ 
thod  as  was  ufed  by  Mr.  Hunter,  and  which  is  defcribed  in  the  introduction 
to  this  work,,  page  iv.  They  will  then  become  very  confpicuous,  from- 
the  indigo  which  will  be  abforbed  from  the  cavity  of  the  inteftines.  We. 
can  bring  to  view  and  trace  the  abforbents  of  mofl  parts  of  the  animal, 
by  tying  the  thoracic  duCt  near  its  infcrtion  into  the  angle  formed  between.' 
the  jugular  and  fubclavian  vein  on  the  left  fide;  or  by  tying  the  jugular 
and  fubclavian  veins  on  both  fides,  we  are  capable  of  diftending  almoft  the 
whole  of  the  abforbents  of  the  animal.  By  thefe  precautions  we  are  en¬ 
abled  to  purfue  thefe  veflTels  in  many  parts,  where  they  have  not  before 

been  difcovered,  where  it  is  very  difficult  to  trace  them  by  injeClion,  and- 

\ 

even  in  fome  parts  where  it  is  utterly  impoffible  for  the  injeClions  to  reach, 
them. 

I  have  been  able  to  trace  the  abforbents  in  fome  parts  by  another  me¬ 
thod,  which  I  believe  has  been  firfi:  praClifed  by  Malpighi,  that  is  by 
putrefaction.  If  w^e  fteep  the  parts  in  water,  and  change  the  water  as 
Jong  as  it  is  tinged  by  the  blood  being  foaked  out  of  the  blood  veflels,, 
fuffering  them  afterwards  to  remain  in  the  fame  water  till  putrefaCtion  be¬ 
gins  ;  the  fixed  air  that  is  let  loofe  by  this  procefs  will  get  into  the  ab¬ 
forbents,  they  will  be'eafily  feen,  may  be  opened,  and  injeCbed  with  quick- 
filver.  It  is  remarkable  that  this  method  will  not  anfwer  in  general  fo  well 
in  the  human  fubjeCC  as  in  quadrupeds ;  the  fixed  air  can  never  be  made  to 
.pafs  by  putrefaClion  into  the  human  laCleals,  at  Icafi;  this  event  has  never 
once  happened  in  any  inteftines  that  I  have  macerated  ;  yet  it  will  take 
place  in  the  laCteals  of  the  horfe  or  afs,  and  many  other  animals :  and 
drawings  of  the  laCteals  can  be  made  by  this,  method  to  very  great  ad¬ 
vantage.  This  procefs  may  be  fuccefsfully  adapted  upon  the  liver,,  heart, 
and  fome  other  parts  of  the  human  body. 

Ligatures  may  likewife  be  fixed  on  the  large  trunks  of  the  veflels,  pre¬ 
vious  to  the  fteeping  of  the  parts  in  water,  in  order  to  confine  the  air-  that 

is 
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is  let  loofe  in  the  vefTels  by  the  putrefaction,  and  to  render  them  more 
turgid.  If  ligatures  were  applied  to  the  wrifts,  ancLto  the  legs  imme- 
xliately  above  the  ancles  of  fubjedfs  in  articulo  mortis^  or  immediately  after 
•death,  the  lymph  would  be  flopped  in  the  lymphatic  vefTels  below  the  li¬ 
gatures,  they  would  become  diftended,  and  might  be  injedted  with  the 
-greatefl:  facility  by  the  common  method,  previoufly  taking  off  the  liga-- 
ture  (e).  It  is  of  ufe  in  fome  inflances,  where  we  are  fearching  after 
/the  lymphatic  vefTels  in  the  extremities,  to  make  a  ligature  as  before  de- 
■feribed,  and  for  fome  time  to  ftroke  firmly  the  fingers  and  toes,  and  other 
parts,  towards  the  ligature  ;  by  which  means  the  fmall  quantity  of  lymph 
that  remains  in  the  lymphatic  vefTels  will  be  forced,  upwards,  and  arrefted 
■by  the  ligature.^  the  vefTels  will  then  be  Teen  by  difTedlion,  and  may  be 
readily  injected  :  all  thefe  circumflances  will  be  found  of  confiderable  ufe 
to  the  pradical  anatomift,  upon  different  occafions. 

In  order  to  injedb  the  vefTels,  it  is  necefTary  to  open  one  or  more  of 
them  according  to  the  anatomical  flrudfure  of  the  part,  direding  the  point 
of  the  lancet,  in  almofl  all  cafes,  towards  the  trunk,  or  trunks,  of  the 
vefTels ;  and  taking  care  not  to  carry  the  incifion  through  the  oppoflte 
fide  of  the  coats.  If  the  vefTels  fhould  lie  under  the  peritoneum,  as  the 
ladeals  do,  or  under  the  pleura,  as  the  lymphatics  of  the  lungs,  we  may 
cut  into  the  cavity  of  fuch  vefiTels  through  thefe  membranes.  In  injeding 
•thofe  of  the  extremities,  and  in  many  other  parts  of  the  body,  it  is  ab- 
folutely  necefTary  to  difTed  the  lymphatics  we  are  about  to  fill,  from  the 
adjacent  fat,  and  reticular  fubflance,  before  vre  attempt  taopen  them  wdth 
the  lancet.  I  have  before  obferved,  that  the  lancets  ufed  for  cutting  into  the 
.cavities  of  the  abforbents,  muff;  be  exquifitely  fliarp  ;  they  are  better,  in 
my  opinion,  if  fpear-pointed  :  the  opening  made  in  the  vefTel  fiiould  not 
be  larger  than  is  necefTary  to  introduce  the  pipe.  The  tube,  with  the 
pipe  affixed,  is  previoufly  to  be  filled  by  the  affiftant,  with  dry  pure 
quickiilver ;  the  anatomifl:  keeping  his  eye  upon  the  pundure,  takes  the 
blow-pipe,  and  obferves  by  inflating  the  pund'ure,  whether  the  vefTel  be 

'  i/)  Thebeft  method  of  making,  the  ligature  is  by  a  tournequet.  I  have  reafon  to  believe  that 
abforption  goes  on  as  long  as  the  mufcular  irritability  remains,  which  lafl  continues  for  a  con- 
.  liderable  time  after  the  generaglife  ,cf -die  aaimnl  is  .loff. 
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opened  ;  if  he  has  fucceeded,  he  takes  the  tube  from  the  afliflant,  flill 

keeping  his  eye  upon  the  puncture,  and  holding  it  juft  above  the  collar  like 
a  pen,  he  introduces  it,  by  means  of  the  punfture,  into  the  cavity  of 
the  veflel  ;  taking  care  to  carry  it  no  further  than  is  nccefiary  to  give  the 
mercury  a  free  paftage.  If  he  fiiould  endeavour,  as  moft  beginners  cem- 
'  monly  do,  to  carry  it  far  into  the  veflel,  by  way  of  lecurity,  the  end  of 
the  pipe  will  be  puflied  againft  the  flde  of  the  veflel,  and  the  quickfilver 
flopped.  If  the  mercury  fliould  not  ifl\ie  from  between  the  outfide  of  the 
pipe,  and  the  inflde  of  the  coat  of  the  veflel,  it  will  be  unneceflary  to 
tie  the  pipe  in  the  lymphatic.  Care  being  taken  to  make  the  punfture 
flnall,  the  pipe  will  fill  up  the  orifice,  and  the  tying  of  it  fliould  be 
avoided  if  poflible,  becaufe  the  afliftant,  unlefs  he  be  very  dexterous,  will 
frequently  force  out  the  pipe,  in  attempting  to  fix  the  ligature.  If  the 
quickfilver  fliould  pafs  on  with  freedom  in  the  veflels,  we  need  only  pour 
more  of  it  into  the  tube  as  it  defeends  ;  but  if  it  be  at  a  ftandj  we  muft 
prefs  on  the  mercury  in  the  veflel  with  our  fingers.  This  prelTure  muft 
be  carried  on  higher  and  higher,  in  the  courfe  of  the  lymphatic,  till  we 
come  near  the  gland,  or  glands,  into  which  the  veflels  terminate  ;  other- 
wife  we  ftiall  feldom  get  the  cells  of  the  glands,  or  the  veflels  emerging 
from  the  oppofite  fide  of  the  gland  well  injeefted. 

In  injecting  the  lymphatic  veflels  of  the  fuperior  and  inferior  extremities 
of  the  human  body,  it  is  ufeful  to  raife  the  part  where  the  pipe  is  in- 
ferted  higher  than  the  other  end  of  the  limb,  and  to  make  the  afliftant 
prefs  with  his  hands  along  the  fldn,  in  the  courfe  of  the  veflels,  which  will 

r 

favour  the  progrefs  of  the  injection.  When  the  veflels  are  fufficiently 
filled,  (which  the  anatomift  determines  by  the  turgefcency  of  them,  evident 
to  the  fight  and  touch,  and  by  the  refiftaiice  made  upon  the  quickfilver  in 
the  tube,)  the  aliiftant  pafles  a  thread  by  means  of  a  needle,  if  neceflary, 
'under  the  velfel,  and  ties  it  above  the  punflure,  before  the  anatomift 
withdraws  the  injeefting  pipe. 

The  ntethod  of  injedling  the  larger  trunks,  or  thoracic  dudi,  with  the 
'ceraceoirs  or  coarfe  injedion,  is  exadly  fimilar  to  that  of  injeding  the 
veins  ;  and  is  fo  well  known  to  all  pradical  anatomifts,  that  no  defeription 
of  it  is  neceflary  in  this  work.  I  would  recommend,  however,  the  ufe 
of  feme  pipes  formed  in  a  particular  manner,  which  I  contrived  many  years 
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ago,  for  paffing  into  fmall  veffels,  efpecially  veins,  as  I  have  found  them 
very  convenient.  This  improvement  confifls  in  fliaping  the  ends  of  thefe 
pipes  like  the  mouth  of  a  pen,  taking  care  to  make  the  edges' and  point 
blunt,  to  avoid  cutting  the  veifel  when  we  introduce  them.  The  veffels 
will  admit  much  larger  pipes  of  this  form,  than  of  the  common  fort  ; 
neither  is  there  any  occalion  to  make  any  bulb  or  riling  near  the  extremity 
of  thefe  fmall  pipes,  to  prevent  the  thread  from  flipping  off,  for  this  will 
certainly  hinder  us  from  inferting  pipes  of  fo  great  a  diameter,  as  we 
otherwife  might.  The  coarfe  injedlion  being  more  liable  to  cool  in  palling 
through  a  fmall,  than  through  a  large  area  :  it  is  an  invariable  rule  with 
anatomifts  to  introduce  pipes  as  large  as  poflible,  without  running  the  riflt 
of  lacerating  the  coats  of  the  velfels. 

Let  us  now  proceed  to  defcribe  the  method  of  dilTetfling,  preparing,  and 
preferving  the  velfels,  fo  as  to  demonftrate  them  immediately,  or  to  pre- 
ferve  them  for  demonftration  at  any  future  period.  Great  caution  and 
patience,  as  I  have  before  obferved,  is  abfolutely  necelfary,  in  purfuing 
the  dilfedtion  of  thefe  velfels,  to  avoid  the  wounding  of  their  coats,  which 
are  exquilitely  thin,  and  to  prevent  the  mercury  from  efcaping.  If  this 
accident  Ihould  happen,  ive  mull;  introduce  the  pipe  at  the  ruptured  part, 
and  having  fecured  it  above  and  below  by  ligatures,  we  muE  fill  the  coL 
lapfed  velfels  again. 

The  knives  I  would  recommend  for  the  dilfedlion  of  the  lymphatic 
fyllem,  are  fuch  as  are  ufed  by  the  French  and  German  anatomifls,  in 
tracing  the  nerves.  They  muE  be  made  thin  in  the  blade,  like  lancets, 
and  not  much  larger.  A  variety  of  different  fhaped  blades,  fonie  Angle, 
others  double  edged,  will  be  found  ufeful  for  working  on  different  parts;  ' 
the  common  and  chief  fault  of  our  differing  knives  is,  that  they  are  much 
too  thick  in  the  blade,  fo  that  they  foon  get  round  on  the  edge,  and  re¬ 
quire  perpetual  grinding :  this  is.  not  the  cafe  with  thofe  I  have  recom¬ 
mended.  The  forceps  for  thefe  dilfecEions  fliould  be  fliarp  pointed,  that  we 
may  be  able  to  lay  faE  hold  of  the  fmalleE  portion  of  cellular  fabllance 
with  them ;  they  Ihould  not  however  be  fo  fliarp  as  to  endanger  ^he  punc¬ 
turing  of  the  velfels;  nor  Ihould  they  by  any  means  be  bowed,  but  ex¬ 
tremely  eafy  in  the  fpring,  that  they  may  not  tire  the  fingers  of  the  ope¬ 
rator  in  working;  and  they  fiionld  be  made  fo  as  to  hold  large,  as  well  ^s 
fmall  portions  of  reticular  fubEance^  Fine  pointed  fcilfars,  and  lancets 
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in  fixed  handles,  are  fometimes  ncceflary  for  thefe  diffe^lions.  It  is  fre¬ 
quently  of  ufe  to  plunge  the  parts  into  water,  in  order  to  loofen  the  reti¬ 
cular  membrane,  connedted  with  the  outfide  of  the' coats  of  the  vefTels, 
by  which  means  they  will  be  dilTedled  with  greater  facility,  and  lefs  rifli 
of  wounding  them.  The  blood,,,  if  any  quantity  fhould  remain,  maybe 
foaked  out  by  changing  the  water  repeatedly..  The  parts  fhould  not  be-' 
fuffered  to  remain  long  in  water,  after  being  injedled  with  qnickfilver,  be- - 
caufe  the  volatile  alkali,  which  efcapes  from  the  part  by  putrefadlion,  is 
apt  to  decompofe  the  mercury,  to  make  it  of  a  dark  colour,  and  to  change  ' 
it  into  a  black  powder  ;  by  which  means  the  preparation  is  fpoiled.^ 

After  diffection,  the  part  is  to  be  preferved,  either  as  a  wet  or  dry  pre¬ 
paration,  according  to  its  particular  nature,  or  in  fome  cafes,  according  to 
the  fancy  of  the  anatomift.  Preparations  of  the  larger  maffes,.  as  the 
trunk  and  extremities,  fliould  be  preferved  dry,  for:  which  purpofe  they 
fhould  be  placed  in  proper  attitudes,  expofed  to  a  current  of  air,,  but  by 
no  means  to- the  rays  of  the  fun,  and  the  veffels  fliould  be  difplayed  in 
their  natural  fituation.  When  the  preparations- are  dry,  both  the  veffels 
and  flefliy  parts  fliould  be  varnifhed  over,  either*  with  good  white  fpirit, 
or  copal  varnifli,  to  preferve  them  from  infefts,  to  render  them  more  ' 
beautiful  and  lafting,  and  to  make  the  veffels  more  confpicuous.  • 
They  fliould  then  be  inclofed  in  glafs  cafes,  handled  as  little  as'poflible, 
and  remain  always  in  the  horizontal  fituation.  It  will  likewife  be  expedi-  - 
ent  for  the  anatomift  to  make  drawings,  of  any  thing  remarkable  or  new 
in  any  preparation  of  the  lymphatic  veffels  with  quickfilver  ;  for  moft  of 
thefe  fpeciniens,  particularly  thofe  that  are  dried,  fuch  as  the  extremities  * 
ai-d  trunk,  become  very  ranch  impaired,  and  totally  deftroyed  by  the 
veffels  growing  indiftineft,  and  at  laft  invifible,  from  the  decompofttion  of 
the  mercury,  by  the  efcape  of  this  fluid  from  the  veffels,,. or  by  the  opa¬ 
city  of  the  varnifh  with  which  they  are  covered. 

Preparations  of  the  thoracic  diuft  arc  generally  made  by  filling  the  vef¬ 
fels  with  coarfe  injection  below  the  right  crus,  or  little  mufcle  of  the 
diaphragm;  the  aorta,  fuperior  cava,  and-  vena  azygos,  or  intercoftalis,  . 
being  previoufly  filled  with  a  fimilar  ihjeftion.-  The  duft^is  fometimes  - 
prepared  with  quickfilver, ;  thisj  although  inconvenient  for  common  pre¬ 
parations,  becaufe  the  mercury  is  continually  efcaping  from  the  vtffels^  . 
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may  flill  be  of  ufe  for  particular  pnrpofes.  Thus,  for  iiiftance,  if  we  willi 
to  demoullrate  the  valves  in  the  thoracic  dufi:,  or  any  other  large  abforb- 
ent  veffel,  we  need  only  injedt  the  velfels  with  quicklilver,  dilTcft  and 
■dry  them,  .then  cut  them  open,  let  the  mercury  run  out,  and  the  valves 
will  be  ftieV'/n  by  making  feclions  in  the  fdes  of  the  coats  of  the  vefTels. 
This  may  be  done  fliil  better,  if  the  veffel  be  varniflied  three  or  four 
ctimes  before  the  feft ions  are  made,  becaufe  the  varniili  will  ftrengthen  the 
fides  of  the  veffel.  The  valves  in  the.  cavities  of  thefc  parts  ma}^  like- 
vwife  be  demonErate.d  in  wet  preparations,  by  opening  them ;  or  by  in¬ 
verting  the  veffels  and  fufpending  them  in  proof  malt  fpirlts.  In  this  man¬ 
ner  the  valves  that  cover  the  terminations  of  the  thoracic  dudl  on  the  in- 
fide  of  the  angle,  formed  between  the  jugular  and  fubclavian  veins  on  the 
.left  fide,  and  thofe  that  guard  the  terminations  of  the  lymphatics  on  the 
right  fide  of  the  neck,  right  arm,  and  right  lung,  may  be  beautifully  de- 
monftrated,  if  preferved  in  fpirits. 

Specimens  of  the  laffeal  veffels,  of  the  abforbents  of  the  heart,  lungs, 
Jiver,  diaphragm,  fpleen,  kidneys,  and  other  vifcera,  may  be  kept  wet  or  dry, 
according  to  the  particular  nature  of  the  preparation,  or  view  of  the  ana- 
tomift.  It  is  .ufeful  to  dry  fome  preparations,  and  afterwards  to  put  them 
'in  glaffes  with  oil  of  turpentine,  by  which  means  the  flelh  will  be  ren¬ 
dered  tranfparent,  the  veffels  will  be  diftinffly  feen,  and  the  fpecimens  be- 
vCome  exceeding  beautiful.  The  chief  difadvantage  of  thefe  preparations 
is,  that  the  parts  upon  which  the  veffels  pafs,  do  not  by  any  means  pre- 

Terve  their  natural  bulk  or  appearance,  on  account  of  their  being  dried  : 

* 

a  difadvantage  which  the  wet  preparations  are  exempt  from;  a  circum- 
:Itance.5  ^which,  in  my  opinion  gives  them  a  very  great  fuperiority  over  the 
former,  fmee  they  are  of  courfe  more  exadl  reprefentations  of  nature.  It 
is  frequently  neceffary  to  fix  fome  preparations  of  the  abforbents  that  are 
to  be  preferved  in  glaffes,  in  fpirits,  or  oil  of  turpentine,  on  paffeboard,  or 
ftiff  paper  of  different  colours,  in  order  to  fupport  them.  They  become 
fo  heavy  from  being  loaded  with  mercury,  that  they  cannot  properly  he 
fufpended,  fo  as  to  be  viewed,  without  this  contrivance.  The  coloured 
.paper  is  of  ufe  in  forming  a  ground,  or  proper  contrail  to  the  lymphatic 
and  other  injected  veffels.  The  fmall  preparations  that  are  preferved  in 
ipiritSj  or  oil  of  turpentine,  may  be  kept  in  bottles  .clofed  with  well  fitted 

Hoppers ; 
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(toppers;  the  larger  in  common  preparation  glafTcs.  Some  years- ago  I 
contrived  a  method  of  clofing  tliefe  preparation  glaffes,  which  I  have  nfed 
with  great  advantage;  and  by  which  I  have  preferved  an  infinite  number 
in  my  cabinet.  The  method  is  fimple  and  eafy  to  execute;  and  renders' 
the  preparations  nearly  as  durable  as  the  glafs  that  contains  them.  In 
order  to  execute  it,  let  the  anatomifl  take  care  to  have  the  upper  furface* 
of  his  bottles  made  plane,  by  defiring  the  workmen  at  the  glafs-houfe  to  • 
flatten  them  in  the  making.  This  they  will  eafily  do  in  forming  the  round 
ones,  but  in  the  making  of  flat  bottles  the  circumflaiice  is  attended  with- con- 
fiderable  difficulty.  The  right  way  to  make  thefc  laft,  I  believe,  would  be 
to  blow  them  in  moulds  of  various  fizesj.the  workman  ffiould  likcwife 
form  the  bottoms  of  the  bottles  perfectly  flat,  in  order  that  they  may  ftands 
upright  and  fleady. 

Having  provided  ourfelves  with  bottles  of  this  ^  form, ,  for  our  larger 
preparations,  w'e  grind  the  upper  furface  of  them  on  a  plane  plate  of  lead,, 
about  the  fourth  of  an  inch  in  thicknefs,  and  two  feet  in  diameter  ;  firfl 
with  fine  emery  and  water,  and  afterw'ards'  with  powdered  rotten  ftone, 
or  putty  (/)  firll  wet  with  water,  and  at  laft  dry,  fo  to  render  the  fur- 
face  a  horizontal  plane,  and  of  as  fine  a  polifli  as  plate  glafs  ;  which  will> 
foon  be  done,  as  the  manoeuvre  requires  little  dexterity,.  The  anatomiffc 
fhould  be  provided  with  a  quantity  of  glaffes  prepared  after  this  manner, 
to  be  ready  upon  all  occaflons.  To  the  top  of  each  bottle  a  piece  of  plate 
glafs,  cut  by  a  diamond,  is  to  be  adapted,  fo  as  completely  to  cover,  but 
not  proje<fl;  over,  the  edge  of  the  bottle.  When  thefe  two  plane  furfaces 
are  placed  on  each  other,  and  a  drop  of  water  put  between  ;  the  attraftion  ' 
of  cohefion  is  fo  conflderable  thar  it  requires  great  force  to  feparate  them,. 
Many  preparations  of  the  lymphatics,  .and  other  parts  preferved  in  bottles, 
do  not  require  any  firings  to  fufpend  them ;  particularly  thofe  that  are 
fixed  on  portions  of  pafteboard,  or  fliff  paper ;  and  fueh  as  require  fufpen- 
flon  fhould  be  tied  to  firings  fixed  to  the  preparation  below,  and  to  fmall  k 
holes  drilled  in  the  fubftance  of  the  glafs  at  the  bottom  of  the  neck  ;  or 
to  fmall  bits  of  glafs,  that  may  be  fixed  on  the  infide  of  the  fame  part.  . 
The  preparation  is  thus  fufpended,  if  neceflary,  in  limpid  proof  malt 
fpirit ;  the  bottle  is  to  be  almoil:  completely  filled  with  the  fpirit  ;,the  iip- 

(/)  A  preparation  of  tin  fo  called. 
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.-per  and  polifhed  Turface  of  the  bottle,  and  the  plate  of  glafs,  are  to  be 
"wiped  clean  and  dry;  a  drop  of  the  folution  of  the  folid  gum  arable  in 
'■water,  is  to  be  applied  on  the*poli(lied  furface  of  the  bottle,  the  top  is  to 
be  ftrongly  and  fleadily  prelTed  upon  it,  fo  as  to  bring  the  two  furfaces  in 
ns  clofe  contaft  as  poffible ;  and  the  bottle  Ihould  then  be  put  in  a  cool  airy 
place  to  dry.  In  two  or  three  days  after,  we  take  a  piece  of  the  bladder 
-of  an  ox  or  horfe,  free  from  fat,  and  foaked  fo  long  in  water  as  to  become 
mucaginous.  The  water  being  well  prelfed  out,  and  the  bladder  carefully 
wiped  with  a  dry  coarfe  cloth,  it  is  then  to  be  placed  on  the  top  of  the 
cover  of  the  bottle,  and  brought  into  clofe  contact  with  it,  by  carefully 
expreffing  all  the  air  that  may  have  infinuated  itfelf,  between  that  and  the 
linfide  of  the  bladder.  The  bladder  is  next  to  be  drawn  tight  over  the  neck 
of  the  bottle,  and  a  piece  of  fine  hard  bound  packthread,  previoufly  covered 
with  the  gum  arabic  folution,  by  means  of  a  camel’s  hair  pencil,  is  to  be 
carried  round  the  neck  of  the  bottle,  placing  one  turn  of  the  firing  can- 
tioufiy  below  the  other,  fo  as  to  bind  it  equally  firong  on  every  part  of 
t'he  neck.  The  firing  is  then  to  be  tied  firmly,  the  bladder  is  to  be 
cut  neatly  off  under  .the  lafi  turn  of  it,  by  a  fliarpknife  or  lancet,  and 
the  bottle  is  again  to  be  put  to  dry,  with  the  above  mentioned  precau¬ 
tions,  When  it  is  perfefily  dry,  the  firing  is  to  be  taken  off  cautioufly,  by 
-cutting  the  knot,  and  beginning  at  the  end  that  leads  to  the  turn  laft  ap¬ 
plied.  The  top  and  neck  of  the  bottle  are  then  to  be  painted,  with  a 
compofition  made  of  lamp  black,  mixed  with  japanner’s  gold  fizei  this 
foon  dries  and  leaves  a  fine  fmooth  gloffy  furface,  from  which  the  dirt 
>can  at  any  time  be  as  readily  wiped  off,  as  from  a  mirror. 

This  method  may  appear  to  many  anatomifis  complicated,  and  to  re¬ 
quire  more  time  than  the  ordinary  mode.  But,  on  the  other  hand,  it 
fiiould  be  confidered  that  it  renders  the  preparations  extremely  durable  ; 
and  that  the  labour  of  grinding  and  polifiiing  may  be  configned  to  a  com-, 
mon  fervant,  who  will  execute  it  with  great  expedition.  In  this  v/ay  • 
likewife,  it  is  only  neceffary  to  tie-the  bottles  once  over;  whereas  in  the. 
common  mode,  prafiifed  in  this  country,  we  are  obliged  to  tie  them  twice. 
Evaporation  toq,  if  the  operation  be  well  executed,  is  totally  prevented^ 
by  it :  and  the  further  trouble  of  opening  the  bottles,  and  renewing  the 
iipirits,  .as  well  as  the  expence  of  frefli  ^nrits  faved.  All  thefe  clrcum- 
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fiances  taken  together,  I  flatter  rnyfelf  that  this  will  be  looked  upon  as  a 
very  conliderable  improvement,  flnce  it  certainly  comes  nearefl;  to  the  feal- 
ing  of  bottles  hermetically,  which  it  is  impollible  to  effedl  in  common  pre¬ 
paration  bottles  ;  nor  would  it  anfwer  for  the  ordinary  purpofes  of  practical 
anatomy,  if  even  it  could  be  done.  Large  bottles  are  as  effeftually  fe- 
cured  by  this  contrivance  as  fmall  ones.  Simple  as  the  practice  may  ap¬ 
pear,  it  has  cofl:  me,  however  much  application  and  expence,  before  T 
could  bring  it  to  that  ftate  of  perfedtion  in  which  I  now  conflantly  ufe  it, 
and  with  fo  much  advantage.  If  the  bottles  do  not  Hand  Heady,  from  the 

bottoms  being  uneven,  we  can  eafily  grind  them  level  with  emery,  on 
\ 

the  above  mentioned  plate.  I  have  difeovered  lately  that  if  the  tops  be 
gummed,  in  the  manner  I  have  deferibed,  on  the  bottles,  they  will  re¬ 
main  perfectly  fixed  without  the  bladder ;  although  in  the  common  up¬ 
right  bottles,  it  may  be  moH  advifeable  to  put  it  on,  as  a  defence  to  the  top. 
Since  I  have  found  that  the  tops  can  be  firmly  fecured  without  the  blad¬ 
der,  I  have  ufed  flat  glafs  faucers,  and  have  expofed  feveral  preparations 
to  great  advantage  in  fuch  veflels,  in  a  horizontal  fituatioin  I  have  thus 
exhibited  very  early  abortions  in  their  membranes,  and  other  preparations 
that  cannot  be  conveniently  fufpended  or  viewed  in  the  perpendicular  di- 
rediion,  by  fixing  covers  of  plate  glafs  on  them,  as  before  deferibed, 
without  the  bladder.  Some  very  delicate  preparations,  particularly  thofe 
intended  to  be  viewed  with  the  microfeope,  thofe  of  the  ampullulse  laftese 
Lieberkiihnii,  and  thofe  of  the  valves  of  the  abforbents,  may  be  preferred 
either  in  fpirits  or  dry,  in  fuch  tubes,  to  the  greatefl;  advantage.  Some 
of  the  dry  ones  too,  may  be  placed  in  fquare  or  oblong  boxes,  made  of 
pieces  of  plate  or  common  glafs  neatly  gummed  together,  with  narrow  flips 
of  white  or  coloured  paper,  and  the  obj efts  may  be  viewed  in  this  manner 
with  convenience.  In  a  word,  many  new  contrivances  In  this  way,  will 
fuggeft  themfelves  to  the  ingenious  praftical  anatomiil.  With  relpeft  to 
the  Hopper  bottles,  .which  are  very  convenient  for  keeping  fmall  prepara¬ 
tions,  I  would  advife  that  the  Hoppers  be  perfeftly  well  ground,  that  they 
pafs  rather  lower  down  than  the  neck  of  the  bottle,  for  the  convenience 
of  drilling  two  fmall  holes,  obliquely  through  the  inferior  edge  of  the  fub- 
Hance  of  the  Hopper,  oppofite  each  other,  for  the  palling  of  threads  to 
fix  the  objeft  j  for  if  the  threads  pafs  between  the  neck  and  the  Hopper,  a 
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fpace  will  be  left,  or  if  the  ftopper  be  well  ground,  the  neck  of  the  bottle 
will  be  broken  in  endeavouring  to  prefs  it  down.  On  the  other  hand,  if 
any  fpace  be  left,  the  thread  will  aA  from  capillary  attraction,  raife  the 
Ipirits  from  the  bottle,  and  caufe  evaporation,  which  will  like  wife  take 
place  from  the  chink  between  the  Hopper  and  neck. 

I  have  now  finilhed  the  whole  of  the  anatomical  encheirefis,  and  dif^ 
covered,  without  referve,  every  circumflance  which  may  prove  iifeful  ta 
thofe,  who  wilh  to  trace  and  prepare  the  abforbent  fyftem.  The  height 
of  my  ambition  will  be  to  increafe  the  number  of  practical  anatomifts, 
and  to  raife  a  fpirit  of  emulation  among  them,  which  may  tend  to  the 
further  progrefs  of  the  fcience,  particularly  in  this  important,  and  hitherta 
almoin  unexplored,  track  of  anatomical  knowledge. 


■  / 
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Chylography;  or  a  Defcription  of  the 

'  « 

Lacteal  Vessels. 


On  the  Difcovery  of  the  Ladeal  Veflels,  the  Strudure  of 
their  Coats,  the  Ampullul^  Lieberkiihnii,  and  the 
Manner  in  which  Nature  produces  Abforption  in  the 
Lymphatic  Sydem. 

* 

ERafiftratus,  who  flourifiicd  about  300  years  before  the  Chriftian  sera, 

appears  to  be  the  firft  anatomift  who  faw  the  la£leals ;  he  perceived 

them  in  diffeiling  new-born  kids,  in  whom  they  were  diftended  with  the 

opaque  chyle,  as  in  other  fucking  animals ;  he  found  them  palling  the 

whole  length  of  the  mefentery,  and  thought  they  were  arteries  filled  with 

the  milk  which  the  animal  had  taken  for  fopd.  We  have  no  reafon  to  fup- 

pofe,  from  the  account  Galen  (a)  has  given  on  this  fubjeft,  that  he  had 

the  leall  idea  of  their  flrudlure  or  ufe.  Herophllus  (Z^) ,  who  was  cotem- 
'  ’ 

(fl)  r«Xr:i'a  a  nulx  zp  afTrfiai;  aifict  BtSAtof,  Editlo  Charterlana.  Xoinus 

tertlus,'  p.  154. 

{b)  TaArva  '7*'£pt  Twv  tv  cfvBfWTrn  cruiAOilt  juoptwv}  Aoyo?  TETapIo?.  Ka^aiAatov  Edirio  Chaiteriana. 
Toraus  quartus,  p.  392. 
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porary  with  Erafiftratus,  likewife  faw  the  ladteals  in  young  animals,  which 
he  faid  were  deftined  to  nourifli  the  inteftines  :  it  was  his  opinion  that  they 
did  not  go  to  the  vena  portarum,  like  other  veins,  but  that  they  tended 
to  certain  glandular  bodies  in  the  mefentery.  Galen  (c)  alfo,  who  faw  the 
lafteals  in  the  kid,  faid  they  were  arteries:  that  they  were  full  of  the 
milk,  and  went  to  the  glandular  bodies  at  the  upper  part  of  the  mefentery  ; 
that  they  did  not  go  to  the  liver,  and  that  they  nourilhed  other  parts  befide 
the  inteftines.  In  one  place  he  thinks  they  are  arteries,  and  in  another,  he 
is  of  opinion  they  are  veins:  he  appears  indeed  to  have  known  nothing 
more  upon  this  fubjeft,  than  what  he  borrowed  from  Herophilus,  whofe 
idea  he  adopts  when  he  fays  they  go  to  the  glandular  bodies  in  the  mefen¬ 
tery.  Upon  the  whole,  it  is  evident  that  the  ancients  had  no  adequate 
notion  of  their  diftribution,  anatomical  ftru6lure,  or  ufe. 

We  meet  with  no  further  account  of  the  ladteal  veffels  till  the  time  of 
Afellius.  Some  indeed  have  fuppofed  that  Euftachius  knew,  and  had  re- 
prefented  them  in  his  Plates ;  but  Haller  is  clearly  of  opinion  that 
thofe  veffels  which  have  been  taken  for  lafteals,  in  the  plates  of  Euftachius,  * 
are  arteries  and  veins,  in  fome  meafure  concealed  by  the  folds  of  the 
mefentery. 

The  difeovery  of  thefe  veffels  by  Afellius  (e),  as  I  have  before  obferved  in 
the  introdiidlion  to  this  work,  happened  on  the  23d  of  June,  1622,  when 
at  the  defire  of  many  of  his  friends,  he'  was  going  to  make  fome  experi¬ 
ments  on  the  recurrent  nerves  and  diaphragm,  by  opening  a  living  dog, 
that  had  taken  food  a  fhort  time  before  the  diffeftion.  In  order  to  difeern 
the  motion  of  the  diaphragm,  he  opened  the  cavity  of  the  abdomen  ;  and  ob- 
ferves,  that  in  puihing  down  the  ftomach  and  inteftines  towards  the  cavity 
of  the  pelvis,  he  perceived,  upon  the  furface  of  the  mefentery  and  in¬ 
teftines,  great  numbers  of  fmall  white  threads,  which  at  firft  fight  he  took 
for  nerves,  but  foon  after  difeovered  his  error,  by  remarking  that  the 

nerves  had  a  very  different  appearance  ;  furprifed  at  the  novelty  of  the 

■> 

Locus  ultimo  citatus; 

{d)  Element.  Phyfiol.  Tom.  vii.  p.  201. 

(e)  Afel.  de  Ladibus,  feu  ladeis  venis,  quarto  mefaraicarum  genere  novo  invento  dlfleftatlo 
cum  figurls  elegantiffimis.  Mediolan.  1627.  Bafilese,  1621  10410.  Ludg,  Batav.  1640,  1641, 
in  8vo.  1645  Splgelii, 
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fail,  he  rufpenckd  his  experiments,  and  paffed  over  in  filence  the  know¬ 
ledge  he  had  before  obtained  of  the  mefentery,  and  of  its  veflels.  To 
diflipate  his  doubts,  he  opened  one  of  the  largeft  of  thefe  wdiite  cords. 
No  (boner  had  the  incifion  been  made,  than  he  law  a  fluid  like  milk,  or 
cream,  iflTue  from  the  cavity  of  the  velTel.  Afellius  lays  he  could  not  con* 
tain  his  joy  at  the  fight  of  this  phsenomcnon,  and  turning  himfelf  to 
Alexander  Tadinus,  and  the  fenator  Septalius,  vrho  were  prefent,  he  in¬ 
vited  them  to  enjoy  this  fpedtacle ;  but,  “  his  pleafurCy  he  adds,  was  of 
(hort  duration,  for  the  dog  died  and  the  vcITels  difappeared.’^  The 
natural  and  fimple  manner  in  which  Afellius  exprefles  himfelf,  faith¬ 
fully  reprefents,  as  M.  Portal  obferves,  his  afionifliment,  and  gives  an 
idea  of  the  fenfation  which  all  anatomifis  experience  at  the  inftant  of 
making  any  interefting  difeovery.  To  confirm  this  fa£t,  Afellius  foon 
after  opened  another  dog,  and  his  furprife  was  very  great  when  he  could 
not  perceive  the  leaft  veflige  of  thefe  velTels ;  he  then  opened  a  third,  having^ 
previoufly  fed  him,  and  the  chyliferous  veffels  were  again  confpicuous. 

,  Still  there  remained  a  doubt  whether  the  lafteals  exifted  in  all  animals  ; 
to  be  convinced  of  this,  Afellius  bought  thofe  he  could  procure :  among 
others  he  infornas  us,  that  he  purchafed  a  horfe,  which  he  opened  foon 
after  he  had  taken  food,  and  found  the  lacteal  veffels. 

Afellius  wifhed  much  to  fee  them  in  the  human  fubje<fl,  but  he  was  not 
rafli  enough  to  open  a  living  man.  His  words  are,  Hominem  vivum, 
‘‘  quod  tamcn  Erafiflratus  olim,  ct  Hcrophilus  non  timuere,  non  incidi 
“  (fateor,)  nec  incidam,  qui  nefas  et  piandum  morte  (cum  Celfo)  exiftimo, 
prsefidera  falutis  humanae  artem,  peftem  alicui,  eamque  atrociffimam- 
“  inferre.”  (/) 

When  we  difcov’’er  new  objects,  continues  Afellius,  we  muft  give  them 
fome  name,  by  which  they  may  be  charaefterized  ;  the  appellation  of  lafteal- 
veffels  he  thought  was  befl  fuited  to  thefe. 

Some  cotemporary  anatomifis,  jealous  of  his  fuccefs,  have  refufed  him 
the  honour  of  this  difeovery  ;  but  upon  the  whole,  he  has  few  antagonifis 
to  combat,  except  Hoffman  (g)  and  Harvey (//:). 

(f)  Vide  Afel.  de  Laffibus.  p.  30.  Ludg,  Batav,  1640, 

{g)  Apol.  pro  Gal.  Lib.  iii.  Cap.  133. 

{h)  De  Gen.  Anim.  p.  195. 
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Rolfinckhis  (/)  demonftrated  thefe  veffels  foon  after  Afellius. 

AfelJius  tells  us,  that  the  ftrndure  of  the  lafteals  is  fimilar  to  that  of 
the  veins,  that  their  external  furface  is  fmooth  and  polilhed,  and  that  the 
internal  has  feveral  membranous  produdfions,  which  perform  the  office  of 
valves;  he  afterwards  fpeaks  more  clearly  on  this  fubjedl  (y^),  “  in  his 
illud  admiratione  dignum,  quod  pluribus  valvulis  five  oftiolis  interftindli 
funt,  five  intercifi,  quas  ego  valvulas  See.  animadvert!. 

Thefe  valves  are  found,  according  to  Afellius,  not  only  at  the  origin  of 
-the  ladfeals  ffom  the  inteilines,  but  in  many  other  parts  throughout  their 
courfe.  He  fays  the  ladieal  veffels  differ  in  their  capacities,  that  they  run 
more  fuperhcially  than  other  veffels  ;  and  that  they  open  from  the  cavities 
of  the  inteffines,  and  principally  from  the  jejunum. 

Thus  far  the  fortunate  Afellius  deferibes  the  veffels  with  perfpicuity  and 
accuracy ;  after  which  he  deviates  into  error,  and  blends  truth  with  falf- 
hood,  by  adopting  a  miftake  of  Andernac’s  (/),  which  Yefalius,  Columbus, 
and  feveral  other  anatomifts  had  corredied.  He  places  a  gland  in  the 
middle  of  the  mefentery,  which  he  calls  the  pancreas.  He  fays  that  this 
gland  is  fituated  like  the  veins,  between  the  duplicature  of  the  mefentery, 
that  it  is  cellular^  and  that  in  thefe  cells  the  veffels  run  round  like  a  laby¬ 
rinth  ;  large  trunks  of  veffels  pafs  on,  which  encirling  the  branches  of  the 
^^ena  portarum,  penetrate  into  the  vena  cava.  Some,  of  them,  he  fays, 
-.open  into  the  vena  portarum  ;  the  greater  number  infinuate  themfelves 
Into  the  liver,  ramify  as  they  penetrate  into  the  fubflance  of  the  gland^ 
.and  become  at  laft  fo  fmall  and  thin  that  they  refemble  hairs.  Thefe  are 
the  only  remarkable  ciicumftances  we  find  in  the  work  of  Afellius.  Had 
he  known  the  thoracic  duff,  which  was  feen  before  him  by  Eufiachius,  he 
would  have  traced  the  chyle  and  veffels,  not  into  the  liver.,  but  into  the 
left  fubclavian  vein. 

Veffmgius  (?;2)  has  deferibed,  and  firft  given  us  a  figure  of  the  human 
lacleals;  but  it  is  evident,  from  the  examination  of  his  plate,  that  it  is  an 
imagined  figure,  and  copied  from  Afellius.  The  la(0:eals  here  reprefented, 
are  very  fimilar  to  thofe  of  a  dog,  the  fmall  trunks  wdiich  come  from  the 

(/)  Vide  Elem,  Phyf.  Tom.  vii.  p.  202. 

\k)  Afel.de  Lafl.  P,  1^2. 

,(/)  Portal.  Hift  d’Anat.  &  Chir.  Tom  r.  p,  345. 

Vefliug,  Syiuag.  Anat.  Tab.  II.  Fig.  i, 
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inteflincs  pafs  into  larger  ones  on  the  mefentery  of  this  animal.  Inftead  of 
the  ladlcals  being  reprefented  as  directing  their  courfe  to  the  numerous  con¬ 
globate  glands  in  the  mefentery,  (an  invariable  rule  in  the  human  fubjeft) 
lie  carries  them  away  to  the  human  pancreas,  fliews  them  going  into  the 
inferior,  and  iffuing  from  the  fuperior  edge  of  that  gland  ;  after  which 
they  are  delineated  as  forming  four  trunks  nearly  of  the  fame  hze ;  each 
trunk  is  made  to  bifurcate,  and  to  enter  into  the  liver  at  the  portse. 

Veflingius  has  not  reprefented  in  his  figure,  a  fingle  lacteal  gland  on 
the  mefentery ;  and  the  more  we  confidcr  this  plate,  the  more  we  fliall 
be  convinced  of  its  being  an  imagined  figure.  He  has  connected  the. lac- 
teals  with  the  pancreas,  becaufe  Afellius  had  demonflrated  in  his  plate, 
and  faid  in  his  defcriptions,  that  the  la£teals  went  on  to  a  large  gland  in 
the  root  of  the  mefentery,  which  he  took  for  the  pancreas  of  the  animal. 
Afellius  too  thought  they  went  to  the  liver,  therefore  Veflingius  has  con¬ 
nected  his  imagined  lacteals  with  this  gland.  In  his  defcription  of  the 
veflels  he  fays,  “  Qinbus  accenfendi  funt  meatus  illi  chylum  deferentes,  quod 
“  ah  ejus  albicante  colore  tindl;os  venax  laCleas  appellat  princeps  eorum  ob- 
“  fervator.  Sed  hi,  quemadinodum  a  fumpto  cibo,  aperto  animantium  ab- 
domine  evidenter  in  confpeftum  veniunt,  tfanfparente  per  tenues  tunicas 
“  nivei  candoris  fucco  ;  ita  iifdem  vita  defanftis,  chylique  diftributione 
“  ceflante  fubtilium  nervulorum,  mcmbranarumque  fpecie,  fenfum  occu- 
lorum  fugiunt. 

“  Nec  raro  tamen  evenire  folet,  ut  per  intemperantiam  hominnm  afflu- 
ente  per  tot  vafa  omnium  humorum  copia,  impletis  fupra  modum  glan- 
dulls,  porifque  chylum  deferentibus  obfl:ru£tis,  aut  compreffis,  piiblica 
co£lio  detrimenta  plurima  patiatur  :  aut  colluvie  corrnptornm,  putre- 
fcentiumque  fuccorum  faCla,  lentarum  febrium  Sc  contumaciiim  affeduum 
“  aliorum,  in  mefenterio  ftabulum  deprehendatur. 

“  Amplitude  ejus  in  obefis  ingens;  adauCta  larglter  pinguedinis  mole, 
quae  frigidum,  ficcumque  membranarum  temperamentum,  caloris  ube- 
“  rioris,  ac  humidi  acceflione  lenit.  Hau'lt  circa  fupremam  lumborum,  ter- 
tiamque  vertebram,  nexu  admodum  fiVmo.  Extremis  verb  fuis,  intel- 
tinorum  volumina  colligit,  atque  undique  fibi  devincit. 

“  PANCREAS  efl:  pars  abdominis  glandulofa,  chylo  ulteriiis,  attennando, 
‘‘  Sc  depurgando,  adeoque  jecori,  lenique  preparando  utiliflima,  anteqnam  is 

'  I  “  nobiliore 
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..  nobiliore  fanguinis  veluti  pnrpura  imbuatiir.  Oiiemadmodum  enim  ran- 
guinem  ipfum,  qni  faetui  alimento  futiiriis,  aut  pro  gencratione  ejuf- 
dem  in  femen  tranfmutandus  eft,  per  varies  quail  gradus,  ad  perfedionem 
fibi  debitam  natura  deducit :  ita  quern  in  fanguineni  convertere  conatiir 
“  fuccum,  non  in  ore  tantum  alterat,  in  ventriculo  eoncoquit,  fsecum  ad- 
miftorum  onei'e  fublevat ;  fed  in  lioc  vifceruin  calidiorum  veftibulo,  ex.- 
‘‘  adlius  quoque  digeidt,  Sc  ab  acribus,  fairifque  fordibus  vindicat.  Itaque 
chylo,  dura  is  fpirante  adhne  aniraali  diftribuitur,  copifosc  perfufum  eft 
“  pancreas  eundemque  cufpide  ciiltri  fauciatum  largiter  effundit. 

“  Sufeipit  chylinn,  fufceptumque  jecori  fubininifti'at,  non  per  venas  ulias, 
a  porta  defeendentes,  aut  arterias ;  fed  fingulare-s  duftus,  quos  ob  ftini- 
litudinein  aliquam,  turn  conformationis,  turn  diftributionis,  venas  Afeliius 
nuncupavit,  eafquc  laSteas^  ut  fnperiiis  rnemini,  quod  candidum  liquoris 
“  admifli  colorera  expr*imant.  Longa  aiitern  funt,  Sc  teretia  vafcnla,  ex 
membrana  tenui  produdta,  a  pancreate  furfum,  circa  defeendentis  ven?? 
‘‘  portse  truncuin  ad,  jecur ;  deorfum  verb  ad  inteftina,  minutiffimis  propa- 
ginibus  difperfa.  Valvulis  prsedita  funt  iufeepti  Jiquoris  ad  inteftina  re- 
greflum  impedientibus.  Ad  lienera  eadem  pertingere,  nexus  pbtius 
paticreatis  cum  illo  fuadere  potuit ;  quam  perfpefta  hadlenus  mcatuuni 
inanifcftorurn  communio ;  quos  Sc  delitefcere  necefle  eft,  cum  aqueam 
“  chyli  portionern,  adeoque  non  coloratam  lieni  fuppenditent. 

“  Origo  venarurn  laftearum,  baud  aliunde  redlius,  quatn  a  pancreate  du- 
citur.  Arterias  enirn,  venafque  rubentes,  quibus  ill?e  coinpofitione  of- 
ficioque  cognatsE  funt,  non  a  iurculis,  fed  ampliore  truncoruin  fundamento 
natura  proteridit.  Idem  in  laefteis  fieri  vero  limilius  eft,  quarum  funda- 
raentum,  Sc  amplitudo  omnis  circa  pancreas  j  I'amuli  verb  extremi  in  je- 
“  core,  atque  inteftinis.,  Colliger'e  eafdem  in  conimunem  aliqiiem  truncura, 
“  ob  latitudinem  pancreatis  infignem,  divino  conditori  non  placuit ;  qui  fatis 
habuit,  quemadrnodum  fit  in  nervis  ad  fenfuum  or’gana  perducendis,  illas 

‘‘  a  cornmuni  quadam  fcaturigine,  fed  diftindlis  intcrvallis  emittere.^^ 

It  appears  that  Veflingius  knew  nothing  more  than  Afeliius  had  dif- 

covered  in  quadrupeds,  j  but  wiftiing  to  go  beyond  Afeliius^  who  had  not 
been  able  to  fee  the  human  lafteals,.  he  pr'oduced  this  eiToneous  imaginary 
figui'c,  by  connesfting  the  lafteals  of  a  dog  to  the  human  pancreas  and  liveiu 
It  is  a  matter  of  extreme  fui'prife,  that  this  circumftance  has  been  over¬ 
looked 
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looked  by  the  illuftrious  Haller,  when  he  obferv’cs,  that  Vefhngius  is  the 
firfl;  who  has  given  a  figure  of  the  human  latfteal  vefTels. 

Tre  exifleiice  of  the  lafteal  vefTels,  difcovered  by  Afeliius,  was  denied  by 
tlie  immortal  Elarvey,  C.  Hoffman,|^  Riolan  and  others.  Harvey  (;/)  afferts, 
that  the  abforption  of  the  chyle  is  effected  by  the  veins  of  the  intcflines. 
The  la£teals  were  feen  Toon  after  by  Rolfinckius,  in  1626  j  by  M.  A.  Severi¬ 
nus,  in  1630;  by  Wormius,  in  1630,01'  1631  ;  and  by  Hildanus,  in  1632  (0), 
During  this  century,  the  exiflence  of  the  lafteals  appears  to  have  been 
much  doubted  (p),  until  Pecquet  (^)  difcovered  the  thoracic  du61;,  by  firfl 
cbferving  a  white  opaque  fluid,  which  he  thought  refembled  the  chyle, 
upon  opening  the  right  fide  of  the  heart  of  a  dog.  From  this  accidental 
circiimflance,  he  was  induced  to  trace  the  ladlealsmore  particularly  in  thefe 
'  animals  than  Afellius  had  done  ;  he  followed  them  into  the  receptaculum 
chyli,  and  difcovered  the  thoracic  dud:,  with  the  terminations  of  it,  in 
the  venous  fyflem.  This  difco very  was  made,  according  to  Haller  (r),  in^ 
the  year  1649. 

Veflingius  (r)  is  faid  to  have  feen  a  large  chyliferous  vefTel,  palling  up 
the  cavity  of  the  chefl  ;  but  it  does  not  appear  that  he  had  any  idea  of  its 
being  the  trunk  of  the  fyflem  ;  nor  is  the  account  he  gives  of  it  To  clear 
as  that  by  Euftachius.  About  the  fame  time  Olaus  Rudbeck  (^)  faw  the 
dud,  and  traced  it  in  the  human  fubjed,  towards  the  year  165*4  ;  and  in 
rhe  fame  year  Thomas  Bartholin  difTeded  it  in  the  human  fubjed,  as  well 
as  Diemerbroeck  and  Langius  (u).  Soon  after  the  dud  and  ladeals  were 
feen  in  the  human  fpecies  by  a  great  number  of  anatomifls,  and  in  many, 
quadriqiedsj  and  even  in  fome  cetaceous  animals. . 

About  the  year  1652,  Dr.  Jolyffe  and  Thomas  Bartholinj  difcovered 
the  remaining  part  of  the  fyflem.  Thus,  a  complete  and  new  fyflem  of 

(n)  Vide  Gener.  Animal,  p.  165. 

(0)  Elem.  Phyf.  Tom.  vii.  p.  202, 

(^)  Ibid. 

(y)  Ibid.  p.  203,  204. 

(r)  Ibid.  p.  204. 

(j)  Ibid.  p.  203. 

(/)  Ibid.  p.  204. 

(u)  Ibid.  p.  204. 
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velTcls',  carrying  fluids  different  from  blood,  was  found  to  exi ft  in  the  hu¬ 
man  body.  Fora  more  particular  account  of  thcfe  difcoverics,  I  refer 
the  reader  to  the  illuftrious  Haller  (w),  Hewfon  (x),  and  Portal  (jr), 
where  he  will  find  ample  information. 

Let  us  now  proceed  to  defcribe  the  ftrufture  of  the  membranes  which 
compofe  the  coats  of  the  ladleals ;  which  are  exaftly  fimilar  to  thofe  of 
the  lymphatics.  It  has  been  fuppoled,  on  account  of  the  tranfparency  and 
tenuity  of  the  coats  of  thefe  veflels,  that  it  is  impollible  to  determine  their 
number  and  ftrufture.  I  flatter  myfelf,  however,  that  I  can  venture  to 
i])eak  decifively  to  thofe  two  points.  That  there  is  a  denfe  internal  coat, 
which  is  fmooth  and  poliflied  on  the  infide,  is  evident  to  all  anatomifls ;  it 
is  connected  by  a  reticular  fubftance  on  its  outfide,  to  the  internal  furface 
of  the  middle  coat.  This  fine  internal  membrane  prevents  the  tranfuda- 
tion  of  the  lymph  and  chyle,  and  produces  certain  duplicatures  internally, 
which  form  the  valves,  found  in  every  part  of  this  fyftem ;  and  it  is  ex¬ 
actly  fimilar  to  the  internal  coat  oT  the  veins.  The  fecond  coat,  I  appre¬ 
hend,  confifts  chiefly  of  mufciilar  fibres  running  in  every  poffible  direction ; 
the  greater  number  take  the  circular  direction,  and  furround  the  internal 
■membrane.  Thefe  circular  mufcular  fibres  I  have  feen  in  the  thoracic 
-du£l  of  the  horfe  ;  in  which  animal  the  du£l  is  as  large  as  the  little  finger. 
We  can  alfo  feparate  an  outer  coat,  which  is  made  of  a  membrane  fimilar 
to  the  pleura,  -or  peritoneum  ;  after  this  we  diflinguifh  the  fibrous  middle 
coat,  particularly  the  circular  fibres,  and  under  that  the  internal  coat. 
The  experiment  will  fucceed  befi  if  the  thoracic  du5t  of  this  animal,  or  a 
large  ladteal  from  the  great  inteftines,  be  drawn  over  a  glafs  tube,  of  fucli 
a  fize  as  to  require  the  vefiel  to  be  fomewhat  dilated,  in  order  that  it  may 
pafs  over  the  tube.  By  this  contrivance,  I  have  feen  the  external  coat  flit 
in  the  longitudinal  diredion,  while  the  vefiel  /  was  on  the  tube,  and  the 
middle  mufcular  coat,  as  well  as  the  internal  coat,  have  been  thus  diL 


(w)  Vide  Hal.  Element.  Phyf.  Tom.  i.  p.  156. 

(.v)  Hevvfon’s  Expe;iimental  Inquiries,  part  ii.  ch.  i. 
ly)  -Portal  Hifl.  d’Aaat.  &  Chir.  Tom.  vi.  p.  288. 
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tingnilhed  (z).  Hence  arifes  the  greater  neceflity  for  thofc  valves  which 
are  found  in  every  part  of  this  fyftem  in  the  human  fubjeft,  in  the  more 
perfect  animals,  as  they  are  called  by  anatomifts  ;  and  even  in  the  turtle, 
among  the  clafs  of  amphibia. 

The  coats  of  thefe  veffels,  in  refpe£l  to  number  and  ftrudture,  appear  to 
me  to  be  analogous  to  thofe  of  the  arteries  and  veins.  In  thefe  laft  I  can  dif- 
tinguifli  in  many  animals,  particularly  in  the  turtle,  the  three  coats  I  have 
deferibed,  by  making  a  tranfverfe  fe£tion  of  any  large  artery  or*vein  near 
the  heart  of  this  animal,  and  even  in  fome  of  thefe  velTels  that  are  at  a 
diftance  from  the  heart.  In  the  fpermatic  arteries,  in  the  gravid  uterus 
of  the  cow,  and  in  fome  arteries  of  the  human  body,  I  have  for  a  long 
time  exhibited  fuch  fpecimens  in  my  anatomical  courfes  of  lectures.  I  can 
likewife  demonftrate,  that  the  external  and  internal  coats  of  the  veffels 
are  chiefly  compofed  of  the  furrounding  reticular  fubftance  compared  ; 
and  fliall  take  this  opportunity  of  obferving,  that  the  pleura  and  peritoneum 
are  formed  in  the  fame  manner.  In  fome  parts  of  the  laft  mentioned  mem¬ 
brane,  I  have  long  fince  exhibited  in  my  leftures  a  fibrous  appearance, 
evidently  difcernible  by  the  naked  eye.  From  a  number  of  experiments 
indeed,  which  I  have  lately  made  in  the  human  body,  but  particularly  in 
the  diffeclion  of  large  animals,  fuch  as  the  horfe,  "afs.  See.  I  am  more 
ftrongly  convinced  that  Haller  has  great  reafon  to  affert,  that  the  reticular 
membrane  is  the  bafis,  perhaps,  of  the  whole  of  the  fibres  of  animal' 
bodies  ; — but  a  further  difeuflion  of  this  point  at  prefent,  would  be  foreign- 
to  my  purpofe. 

The  coats  of  thefe  veffels  are  much  ftronger  than  thofe  of  arteries  and 
veins;  this  is  evident  from  injefting  them  with  quickfilver.  They  will 
fuftain  a  greater  column  of  this  fluid  than  arteries  and  veins  of  the  fame 
fize,  or  perhaps  four  times  as  large,  notwithftanding  their  thinnefs  and 

(z)  I  have  frequently  expofed  large  lymphatic  veffels  in  the  necks  of  living  dogs,  in  the 
courfeof  the  internal  jugular  veins,  and  having  difengaged  them  perfe£lly  by  diffeftion,  from  all 
furrounding  mufcles  and  veffels,  have  preffed  them  with  my  fingers  to  flop  the  progrefs  of  the 
lymph;  upon  which  they  have  become  fwoln,  turgid,  and  knotted  at  their  valves :  but  upon  re¬ 
moving  my  fingers,  ftill  keeping  the  veffel  clear  from  the  adjacent  parts,  to  prevent  any  lateral 
preffure,  I  have  feen  it  contraftfo  powerfully,  that  its  cavity  was  completely  clofcd. 

K 
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tranfi^arency :  a  drcumflance,  which,  I  apprehend,  depends  on  their  den- 
fity.  They  are  undoubtedly  the  moft  irritable  of  any  fyftem  of  veffels  in 
animal  bodies  5  this  is  evident  from  the  exertion  of  their  contraftile  pow¬ 
ers,  for  they  are  generally  found  empty  in  the  dead  fubjeft,  and  from  ex¬ 
periments  inftituted  on  living  bodies.  There  is  a  greater  necelTity  for  muf- 
cular  power  in  the  abforbent  fyftem  of  veflels,  than  in  any  other,  becaufe 
they  arc  not  continued  from  the  arteries  as  the  veins  are,  and  therefore 
appear  to  want  the  vis  a  tergo.  Even  in  the  filk-worm,  and  many  other 
caterpillars,  I  have  feen  the  lafteals  ‘  loaded  with  white  chyle,  and  have 
obferved  a  knotted,  or  veficulated  appearance  in  them,  which  is  the  indi¬ 
cation  of  the  valves. 

;  It  IS  faid  by  the  indefatigable  Hewfon,  that  there  are  either  no  valves  in 
the  abforbent  veflels  of  fhltes,  or  that  the  valves  give  way  to  the  injeftion, 
as  it  will  pafs  from  trunk  to  branch  in  thefe  animals.  This  I  have  con- 
ftantly  found  by  injedting  their  abforbent  fyftem,  both  in  the  flat  fifh,  as 
the'  fltate,  and  in  the  fpinous,  as  the  cod.  It  is  probable  that  this  differ¬ 
ence  may  be  owen  to  the  circumftance  of  their  not  breathing  air,  and  not 
to  their  refiding  in  water ;  as  I  find  by  difledlion,  that  the  turtle,  the  v/hale 
clafs,  and  the  feal  kind,  have  valves  in  their  lymphatic  fyftem.  All  thefe 
animals  are  provided  with  lungs,  and  confequently  breathe  air. 

The  valves  of  the  abforbent  veflels  are  made  by  duplicatures  of  the  in¬ 
ternal  coat  ;  they  are  of  the  crefeent  form,  exadlly  like  thofe  in  the  veins, 
and  are  generally  formed  in  pairs,  except  where  a  fmall  veflel  is  inferted 
into  a  larger  ;  in  which  cafe  there. is  no  neceflity  for  two.  .Nature  there¬ 
fore  places  a  Angle  crefeent  over  the  orifice  :  the  openings  of  the  abforbent 
fyftem  into  the  venous  are  guarded  in  the  fame  manner,  and  the  retrograde 
motion  of  the  fluid  js  prevented. 

The  ufes  of  the  valves  in  the  abforbent  fyftem,  fo  far  as  we  have  difeovered, 
are  to  fuftain  the  weight  of  the  column  of  fluid  above  the  valve,  and  pre¬ 
vent  the  preflTurc  of  it  on  the  fluid  below,  to  impede  the  retrograde  motion 
of  the  lymph  and  chyle,  and  confequently  to  forw'ard  its  progreflion  towards 
the  venous  fyftem  and  heart ;  for  as  it  is  impoflible  that  the  chyle  and  lymph 
can  pafs  backwards,  on  account  of  their  being  refifted  by  the  .valves,  it 
follows,  that  the  mufcular  power  of  the  veflbl,  aflifted  by  the  collateral 
preffure  produced  by  refpiration,  and  by  the  adjacent  mufcles  and  arteries 
will  impel  the  fluid  tov/ards  the  heart. 
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We  fliall  next  confider  the  manner  in  which  thefe  veffcls  firft  perform 
abforption.  I  am  inclined  to  think,  from  analogy,  that  this  is  eifefled  by 
capillary  attrai^ion.  In  the  human  eye,  for  inftance,  we  have  a  fluid  fe- 
creted  to  wafii  extraneous  matter  from  the 'external  furface  of  the  cornea, 
and  keep  it  clear  for  the  purpofe  of  vifloii ;  the  fluid,  when  it  has  per¬ 
formed  this  offlce,  is  taken  up  by  the  punfta  lachryinalia,  and  carried  into 
the  nofe ;  thefe  capillary  tubes  are  kept  conftantly  open  fo  aufvver  thispur- 
poie,  thus  affording  us  a  moft  beautiful  example  of  abforption  taking  place 
from  capillary  attraflion. 

It  has  been  difcovered  by  Cotunnius(<2),  that  the  cavities  of  fome  of  the 
internal  parts  of  the  ear,  fuch  as  the  femicircular  canals  and  cochlea,  are 
fllled  with  a  fluid,  which  is  fecreted  by  the  internal  membrane  or  perios¬ 
teum  ;  and  that  there  are  two  capillary  orifices,  which  he  calls  aquae  dudtiis 
veftibuli,  Sc  cochleae,  to  abforb  this  fluid.  According  to  the  prefent  pro- 
feflbr  Meckel,'  thefe  orifices  convey  the  fluid,  to  the  lymphatic  veflels, 
upomthe  dura  mater ;  which  afterwards  communicate  with,  the  finufles 
of  the  fame  membrane  :  this  appears  to  be  effedied  by  capillary  attradlion. 
In  order  to  produce  abforption  in  the  lymphatic  fyftem,  it  is  neceflary  that 
the  orifices  of  the  veflels,  during  this  action,  fliould  be  kept  conftantly 
open  ;  this  may  be  accomplilhed  by  a  derivation  of  blood  to  the  villi  of 
the  inteftines.  Thus  the ;  blood  conveyed  to  the  coats  of  the  abforbent 
veflels,  producing  a  Ipecies  of  ereftion  in  the  villi  of  the  inteftines,  may  keep 
the  orifices  of, the  ladleal  .veffels  in  the  villi  open  ;  and  as  long  as  the  deri¬ 
vation  continues,  the  fluid  will  rife  in  the  veflTel  by  capillary  attraction. 
When  it  has  got  into  the  veflel,  it  cannot  pafs  back  again,  on  account  of  the 
refiftance  made  by  the. valves  ;  abforption  will  therefore  continue  as  long  as 
the  orifices  are  kept  open,  provided  they  be  in  contaCt  with  the  fluid. 

The  folids  of  animal  bodies  are  equally  capable  of  being  abforbed,  as 
the  fluids.  This  circumftance  has  been  firft  aflerted,  and  demonftrated  by 
IMj*.  John  Hunter,,  and  taught  publicly  in  his  leftures'  on  furgery,  for  fe- 
veral  years ;  particularly  in  his  leCtures  on  ulceration  in  general,  exfoli¬ 
ation,  and  other  difeafes  of  bone.  See, 


(a)  Vide  Cotunnius  de  Aqueduft.  Auris  Humanre, 
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The  thoracic  du£t  was  found  full  of  calcareous  earth,  by  Mr.  Cheflon  (Z>) 
of  Gloucefler,  in  a  man  who  had  a  fpina  ventofa  on  the  os  ilium,  fo  that 
the  cavity  of  the  duft  was  totally  obftrufted,  for  a  confiderable  length, 
with  oflific  matter,  and  would  not  fuffer  air  to  pafs  upon  endeavouring  to 
inflate  it  from  the  part  below  the  obAruftion,  to  the  part  above.  We  have 
in  this  cafe  an  inftance  of  calcareous  matter  being  abforbed,  and  found  in 
the  trunk  of  the  lymphatic  fyftem  :  from  which  fome  perfons  have  incon- 
liderately  concluded,  the  man  in  this  cafe  being  apparently  well  nourillied, 
that  the  ladieals,  or  thoracic  du^l,  had  other  terminations  in  the  venous  fyf. 
tern,"  below  the  obftrudted  part ;  there  being  no  other  way  to  account  for  the 
nutrition  received  in  this  inflance,  when  the  dud  was  obftruded  below  the 
terminations  at  the  angle  between  the  jugular  and  fubclavian  vein.  I  am 
of  opinion  that  the  chyle  and  lymph,  brought  up  by  the  thoracic  dud,  to 
the  part  immediately  below  the  obftrudion,  were  conveyed  by  the  colla¬ 
teral  anaftomofing  branches,  to  that  portion  of  the  dud  above  the  ob- 
ftruded  part.  Thefe  branches  nature  has  given  in  greater  plenty  in  the 
abforbent  fyftem,  than  in  the  arteries  or  veins ;  which  I  ftiall  prove  by 
dired  experiments  in  the  courfe  of  the  work.  ♦ 

If  an  animal  be  fed  with  madder,  it  is  well  known  that  the  earth  of 
the  bones  will  be  ftrongly  dyed,  of  a  red  colour,  by  the  madder;  and,  as 
far  as  we  yet  know,  no  other  part  of  the  animal,  except  the  earth  of  the 
bone,  will  be  affeded.  If  a  calculus  be  formed  in  the  urinary  bladder  of 
fthe  animal,  when  the  bones  are  coloured  by  the  madder,  which  can  be 
produced  by  the  introdudion  of  any  extraneous  fubftance  into  that  organ ; 
the  earth  which  compofes  the  calculus  will  be  of  a  red  colour,  fimilar  to 
that  of  the  dyed  bones.  If  we  fufpend  for  a  time  the  feeding  of  the  ani- 
iiimal  with  madder,  and  then  feed  him  again  on  the  fame  fubftance,  and 
proceed  alternately  in  this  manner;  upon  cutting  the  ftone  through,  either 
by  a  perpendicular,  or  horizontal  fedion,  ftreaks  of  red  will  be  found  in¬ 
termixed  with  others  exhibiting  the  ordinary  colour  of  the  urinary  cal¬ 
culus.  This  phssnomcnon  cannot  be  otherwife  explained  than  by  fuppofing 
the  earth  of  the  bone  to  be  abforbed  by  the  lymphatics,  and  by  them  con¬ 


veyed 


(3)  See  Phil.  Tranfaft.  Vol.  Ixx.  part.ii,  p,  323,  ' 
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veyed  into  the  fangiiiferous  fyftem  ;  where  being  fecreted  by  the  emidgent 
arteries  from  the  blood,  with  the  earth  ot  the  urine,  it  is  afterwards 
attracted  by  the  nucleus  introduced  into  the  biadder.  Some  years  ago, 
when  from  obferving  feveral  phasnomena  in  the  human  body,  the  idea  firft 
fuggefted  itfelf  to  me,  that  the  earth  of  the  bone  was  continually  chang- 
ing,  by  the  depofition  of  new  matter,  and  abforption  of  the  old ;  I  had  a 
converfation  on  this  fubje^t  with  Mr.  J.  Hunter,  who  informed  me  that  he 
had  fed  himfelf  with  madder.  '  I  immediately  afleed  him/  whether  he  had 
obferved  that  the  earth  of  his  urine  was  tinged  by  the  madder ;  to  which 
he  anfwered,  that  the  earth  attradled  by  the  fides  of  the  veffel,  in  which 
the  urine  was  made,  was  of  a  red  colour. 

In  the  mollities  qfjiiim  like  wife  ;  a  difeafe,  the  caufe  of  which  has  no.t 
been  well  underftood  till  of  late  ;  it  is  probable  that  the  calcareous  earth 
of  the  bone  is  abforbed,  and  carried  out  of  the  body,  by  the  adion  of  the 
kidneys,  in  the  fecretion  of  the  urine.  It  has  been  obferved  by  the  late 
Mr.  Thompibn,  of  the  London  Hofpital,  in  the  cafe  of  James  Stevenfon  (c)  ; 

That  his  urine,  for  the  two  firft  years  of  his  illnefs,  generally  depofited 
“  a  whitiih  fediment ;  which,  upon  evaporation,  became  like  mortar,  and 

“  he  voided  three  or  four  fmall  jagged  ftones  fometime  after  a  complaint 

■» 

in  his  loins.”  From  this  account  we  have  every  reafon  to  believe,  that 
the  foftnefs  and  want  of  ftability  in  the  bones  of  this  fubjebl:,  were  occa- 
fioned  by  the  abforption  of  .the  calcareous  earth,  by  the  lymphatic  vefTels 
in  the  bones.  He  was  firfl  taken  ill  in  1766,  and  in  November  1768,  two 
years  after,  his  bones  began  to  break  under  him  ;  and  the  greater  part  of  the 
calcareous  earth  being  abforbed,  the  folidity  of  the  bones  was  deflroyed. 
It  is  fcarce  poffible  to  obtain  a  more  evident  proof  of  the  abforption  of 
foiids,  by  the  lymphatic  fyftem,  than  this.  We  cannot  indeed  have  any 
adequate  idea  of  the  exfoliation,  and  of  moft  of  the  difeafes  of  bones,  of 
the  formation  of  bone,  or  of  the  alteration  in  its  appearance,  which  is 
continually  taking  place,  from  the  earlieft  ftate  of  infancy,  till  the  comple¬ 
tion  of  the  adult' age  ;  nor  can  we  form  any  conception  of  the  growth  of  the 
teeth,  and  of  the  changes  in  the  alveolar  proceftes  of  the  jaws,  particu- 

'■  (f)  See  Medical  Obfervations  and  Inquiries,  Vol.  v.  p.  266,  and  267, 
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lavly  in  the  fhedding  of  the  teeth,  the  evanefcence  of  the  old  fockets,  and 
the  produdtion  of  the  new ;  or  account  for  ulceration  itfelf,  unlefs  we  ad¬ 
mit  that  the  folids  are  capable  of  being  abforbed  :  for  nature  can  as  eafily 
remove  parts,  as  form  them.  In  a  word,  there  are  many  phaenoraena  in 
animal  bodies,  which  appear  to  be  utterly  inexplicable,  without  this  cir- 
cumftance. 

An  opinion  has  been  generally  entertained,  that  the  orifices  of  the  lac- 
teals,  which  open  on  the  villofe  coat  of  the  inteftines,  are  too  fmall  to  be 
viewed  by  the  bell  microfeopes :  I  am  not  furprifed  at  this,  when  I  coii- 
fider  that  their  large  branches,  and  even  their  trunks,  are  not  to  be  feeri,, 
unlefs  loaded  with  chyle,  by  anatomifts  themfelves  ;  except  they  are  very 
converfant  with  this  fyftem.  The  firft  anatomifl:  who  has  demonftrated 
their  origin,  from  the  villofe  coat  of  the  inteflines,  is  Lieberkuhn,  one  of 
the  bed  microfcopic  obfervers  who  ever  exided  ;  he  has  given  a  very  ample 
defeription  of  them,  with  a  plate  engraved  by  the  famous  Lionet,  in  that 
mod  ample  and  elaborate  differtation,  which  he  publidied  in  the  year  1 744, 
This  work  I  have  re-publiflied  with  the  Author^s  Life  ;  the  differtations 
it  contains,  which  may  be  confidered  as  mafter  pieces  in  the  fcience,.  are 
little  known,  and  exceeding  fcarce  in  this  country. 

In  page  2,  fedion  ii,  he  fays,  “  (<i)  Ad  quemvis  villum  ex  vafis  majoribus 

tunicse  vafculofie  procedit 

“  I.  Ramufculus  vafis  ladei  valvulis  munitus. 

2.  Rami  arteriolarum. 

3.  Vcnula  qu^dam. 

‘‘  4.  Nervus. 

«  imo.  vidi  in  cadaveribus,  lade  copiofo  paulo  ante  mortem  nutritis, 

vitioque  pulmonum  Sc  infardu  glandularum  mcfentericarum  extindis, 
“  vafa  ladea  cafeo  repleta,  Sc  quidem  longe  majorl  copia,  quam  ipfa  vafa 
‘‘  fanguifera,  quae  fimul  cera  viridi  &  rubra  impleveram  :  nec  ladea  hsec 
“  tantum  in  mefenterio  vidi,  quod  faepius  accidit,  fed  in  ipfa  etiam  tunica 
‘‘  intedinorum  vafculofa. 

(i/j  Vide  Joannis  Lieberkuhn,  de  Fabrica  &  Adlonc,  See,  p.  2,  In  Differ tatiombus  quatuor  a 
me  editls  Lend.  178^, 

Servo 
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Servo  adhiic  in  liquore  partem  mefenterii  infantis  proxime  ad  inteftini 
‘‘  tubum  abiciflam,  in  qua  tria  h$c  vaforum  genera  videre  licet  diftirK^liffime. 
“  Viliofam  nimirum  cultro  acutifiimo  a  vafculofa  exa£le  feparavi,  portiun- 
culam  deinde  ejus,  fupra  annulum  metallicum  extenfamy  ea  fede,  qua 
“  illi  cohEeferat,  microfcopio  examinavij  nadtus  fic  opportunitatem  exop- 
tatiiTimam  videndi,  ac  difcendL,  ad  fingulum  villum  accedere  ramuni  tan-- 
“  tummodo  unum  vafis  ladtei,  valvulis,  asqne  ac  vafa  ladrea  majora  muni- 
turn,  ladle  turgentem  Sc  exinde  propendentem. 

“  Ratio  quare  in  ejufmodi  corporibus  vafa  ladlea  diflindlius,  quam  in  aliis, 
“  videantur,  facile  patet,  Quum'enim  glandulce  mefenterii  obftrucla;  fcrum 
‘‘  non  nili  segre  traiifmittant,  Sc  liuic  in  pulmonibus  quoque  reliftentia  ma- 
“  jor  nafcatiir,  cafeofo  craffamento  infarcientur  omnia  vafa  laclea  tunicae 
vafcuiofa:  ad  prima  eorum  principia  ufque.  Moribundis  aliquoties,  ubi 
has  conditiones  adcrant,  lac  copiofe  potandum  dedi.  Sc  fere  femper  fuc- 
ceffit  experimenturn. 

“  ado.  Ut  plurimnm  ex  ramo  arteriofo  Sc  venofo  tunicae  vafculol^,  qui 
“  villo  proximi  erant^  plurcs  arteriolEe,  at  una  tantum  vena,  materie  ce- 
racea  plena  accedebant  ad  villum;  aliquando  tamen  plures^etiam  venulas 
deprehendi. 

-  Raro  autem  contigit  ut,  in  eodem  villo,  arterias  intrantes  in  villum 
“  alio  colore,  alio  autem  venam,  impletas  conf])icerem ;  licet  trecentis  mi- 
“  nimum  vicibus  arteriam  mefentericam  alio  colore  tindla  materie,  alio 
“  autem  venani  impleviifem :  via  enira  ex  arteriis  in  venam  nimis  brevis- 
ell,  ita  ut  vel  ex  hac  in  illam,-  vel  ex  ilia  in  hanc,  materies  facillime 
eat,  redeatque. 

“  4.  Nervos  ad  villos  accedere  nemo  negabit ;  nec  eorum  in  his  exillentia- 
alia  demonfrratione  egere  videtur,  quam  quas  ab  acutiflimo  inteflinorum. 
fenfu -£^  "dolore  depromitur.  In  vafculofa  demonflrari  adhuc  quidem  ner- 
vuli  polTunt,  Sc  microfcopiis  filamenta  qusedam  a  vafis  diftindla'  cernun- 
tur ;  fed  quomodo  in  villofani  migrent,  &  in  hac  tcrminentur,  quis  de-* 
terminaverit  ? 

‘‘  Ramufculus  vafis  ladlei  extenditur  in  ampullulam  vel  veficulam  ovuloi 
baud  abfimilem,  in  cujus  apice  foraminulum  quoddam  exiguum  micro- 
fcopio  detegitur. 

Inveni  villos  in  partibus  quibufdam  inteftinorum  (memoratorum)  ladle 

cafeofo* 
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caieofo  infar^tos  turgere.  Vidi,  feparata  tunica  vafculofa,  in  fede  vii- 
lo£ae  hanc  refpiciente,  ladteum  abire  in  ampullulani  cafeo  plenam.  Si 
quis  vero  foraminulum  in  apice  hujus  ampullnls  invenire  velit,  ei  ne~ 
ceffum  eft,  ut  portiunculani  inteftini,  cujus  villorum  cava  diftenta  funt 
‘‘  la£le,  Sc  mucus  inteftinalis  nondum  cleterfus,  fupra  annulum  metallicum 
parumper  abfque  vi  fafta  expandat,  turn  immittat  in  lagenulain  vitream 
aqua  plenam.  Sc  microfcopio  objiciat. 

“  Qiiod  autem  unum  faltem  adftt  foraminulum  in  cujufvis  ampullul* 
apice,  .cert o  examine  mihi  conftat ;  intcrdum  tamen,  licet  rariflime,  plura, 

“  ut  in  jpapillls  mammarum,  vidifle  memini.  Nec  ratio  latet,  quare  in  la<ftc 

I 

‘‘  turgidis  villis  foraminulahsc  tantum  obferventur.  Scilicet  dilatato  villo  • 
orificia  ifth$c  exigua  quoque  dilitantur.  Idem  fit,  fi  mucus  intra  villos 
‘‘  relinquitur.  Sc  par^  inteftini  fupra  annulum  extenditur  :  quum  enim  hie 
“  mucus  cum  villis  cohasreat,  horum  feparatio  fieri  nequit  quin  latera  fo- 
raminulorum  ab  invicem  diducantur. 

Supra  hanc  veficulam  rami  arteriarum  ad  apicem  ejus  ufque  decur- 
-rentes,  -fe  dividunt  in  quam  plurimos  ramulos  minores;  ita  ut  dimidiam 
ejus  fuperficiem  ferpentinis  vafeulis  tegant. 

‘‘  Hxc  lie  fe  habere  in  preparatis  nitidifiimis  microfeopii  ope  cuivis  de- 
monftrare  polTum.  Abfcidi  nempe  portiunculam  inteftini,  cujus  villi  op- 
time  impleti  erant,  eamque  immifi  in  lagenulam  vitream  ex  tubo  ovali 
“  paratam  Sc  fpritu  vini  dilute  plenam,  quam  hermetice  figillatam  confervo  5 
ut  dubitantem  quemvis,  ipfa  a^utopfia,  quandocunque  libuerit/convincere 
valeam. 

(<?)  Nonnulli  autem  rami  arteriarum  Sc  venularum  defenptarum,  trun-' 

^  culis  his  fuis  longe  minores,  perforant  bullulam  ladei  Sc  in  hanc  apertis 
,  ofeulis  hiant. 

‘‘  Impleo  in  arteriam  mefentericam  materiem  ceraceam  tenaciorem,  ita 
^  ut  .redeat  per  venam  mefentericam  fat'magna  quantitate.  Examino  dein 
microfcopio  quam  plurimos  villos  ;  invenio  in  omnibus  non  modo  diftenta 
vafcula,  fed  etiam  turgere  ampullulam  ladei  cera  alba  plenam.  De- 
monftro  Sc  hoc  preparatis. 

(f)  Vide  Diflert.  Lleberkuhn,  ut  antea,  p.  9,  • 

“  j:/)Uno 
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(/)  Uno  tandem  experimcnto,  aft  quod  irrito  conatu  fspius  repe- 
‘‘  tendum  erit,  ft  quis  accuratiiis  adhuc  videre  cupiat,  fequenti  modo 
“  procedat.  Sumat  int’eftini  partem  parvam,  ad  quam  notabilis  ramus 
“  arteris  Sc  venaj  accedit ;  hanc  intercipiat  intra  annulos  duos  metal- 
licos,  qui  e  latcribus  connexi  ad  fe  invicem  accedere  conantur  ;  ibi  au- 
“  tern,  ubi  arteria  ad  hanc  partem  accedit,  in  uno  annulorum  crenulam 
faciat,  ita  ut  arteria  libera,  nec  comprefTa,  ad  hanc  partem  accederc  ' 
‘‘  queat :  tunc  hide  arteriae  adliget  tubulum  exiguum.  Sc  huic  canalem  ali- 
“  quot  pedes  longum,  quern  in  fitu  ab  horizontali  non  multum  abfeedente 
“  conftitutum,  materia  non  facile  conflftente,  bene  colorata,  impleat :  ex- 
“  ponat  dein  partem  inteftini  microfeopio,  Sc  attente  obfervando  villos, 

“  tubum  fucceffive  e  fitii  horizontali  ad  perpendicularem  dirigat;  fic  videbit 
“  jucundo  fpedtaculo, 

imo.  Matcriem  intrare  per  arterias  in  villum. 

2.  Dare  quam  plurimos  ramos  ferpentino  modo  decurrentes. 

“  3.  Ex  his  pergere  ad  totidem  venulas. 

“  4.  Ex  his  ad  venam  ex  villo  exeuntem. 

“  5.  Tunc  tandem  per  alia  vafcula  minora  intrare  in  ampullulam  laftei  dift- 
endere  hanc.  Sc  demum, 

“  6.  Exire  per  foramen  in  apicc  hujus  patens. 

‘‘  Ampuilula  vafis  lavftci,  hadtenus  delcripta,  intus  repleta  eft  fubftantia 
rpongiofa. 

“  Infies  per  arteriam  vel  venam  meferitericam,  partem  inteftini  intra 
“  duos  annulos  metallicos  intcrceptam,  aditu  arteriee  vel  vense  libero  ma- 
'  “  nente,  ut  in  experimcnto  §.  prsecedentis  ;  penetrabit  aer  per  vafa  def- 
“  cripta  in  cavum  villorum,  diftendet  hos,  &  ex  his  per  foraminula  in  apice 
“  bullularum  exibit.  Si  ceflas  flando,  collabuntur  iterum  villi;  fed  ft 
“  continuas,  quod  applicatione  folds  facile  fit,  donee  exficcaveris,  diftenti 
“  manebunt.  Tunc  cultro  raforio  acutiffimo  finde  villos,  Sc  videbis  mi- 
crofeopio  coruin  cavum  impletum  efie  materie  quadam  fpongiofa  vel  cel- 
lulofad’ 

In  this  quotation  from  Lieberkllhn,  we  have  a  moft  accurate  defeription 
of  the  minute  anatomical  ftrudture  of  the  villi  of  the  inteftines,  of  the 


(/)  Vide  DilTert,  Anat.  Lieb.  p.  ii.  §.  II. 
M 
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beginnings  of  the  ladleal  veffels  from  the  internal  furface  of  the  villofe  coat, 
and  even  of  their  orifices ;  and  there  is  no  doubt  that  this  excellent  mi- 
crofcopic  obferver  not  only  faw,  but  was  likewife  the  firft  who  difcovered 
them.  Ashe  did  not  make  the  difcovery  by  chance,  he  deferves  much 
praife  for  his  fagacity  in,  previoufly  preparing  the  veffels,  in  living  fub- 
jects,  by  giving  them  milk  juft  before  they  expired,  and  for  the  great  pains 
he  took  in  making  experiments,  and  irijeding  them  after  death. 

It  is  a  matter  of  furprife  that  greater  attention  has  not  been  pajd  by 
anatomifts  to  this  difcovery  of  Lieberkuhn’s,  for  I  do  not  find  that  any  of 
my  cotemporaries,  except  one  (g)  have  feen  the  ampullulae.  Mr.  Hewfon 
(^k)  denies  the  exiftence  of  them  ;  he  is  of  opinion  that  they  are  not 
found  in  birds,  fifhes,  and  amphibious  animals  ;  for  thefe  claifes  of  animals 
liave  net-works  of  ladeals,  as  well  as  of  arteries  and  veins,  on  the  villi  of 
their  inteflines  :  he  therefore  concludes  it  to  be  mofl  probable  that  the 
ladteal  veffels  have  the  fame  ftrudlure  in  the  human  fubjeft.  He  fays, 
“  he  can  clearly  fliew  the  orifices  of  the  ladteals  on  the  extremities  of  the 
villi,  where  there  appear,  (as  Lieberkiihn  has  deferibed)  fometimes  one, 
and  fometimes  more  orifices  :  that  when  the  preparation  was  not  injected 
to  a  great  degree  of  minutenefs,  the  villi  appeared  exactly  as  Lieberkuhii 
had  figured  them,  and  when  they  were  examined  with  the  microfeope^,  no 
orifices  could  be  obferved,  each  of  them  appearing  to  have  a  fmooth  edge;  in 
fome  part  of  the  ileon,  where'  the  injeftion  had  run  more  minutely,  the 
villi  appeared  erected;  and  inftead  of  being  broad  and  thin,  were  more 
round  and  cylindrical,  and  their  extremities  feemed  fpongy  and  porous, 
while  the  lides  of  the  villi  were  perfectly  fmooth  and'uniform.’'  Mr. 
Hewfon  thinks  “  as  in  thefe  preparations  the  orifices  only  appeared  when 
the  villi  were  completely  erected,  that  this  circumftance  points  out  the  ufe 
of  the  villi,”  he  fays  “  on  repeatedly  examining  them,  he  obferved  the 
pores  or  orifices  very  diflindt  and  empty.” 

The  next  anatomift  who  has  deferibed  the  ampullulse,  is  the  ingenious 
Mr.  Cruikfhank.  In  his  letter  to  Mr.  Clare  he  fays,  that  he  found  the 

(j-)  Mr,  Cruikfliank,  Leftnrer  of  Anatomy  and  Surgery,  London.  See  Mr.  Cruikfhank’s 
letter  to  Mr.  Clare,  publilhed  in  an  Eflayon  the  Cure  of  Abceffes  by  Cauftic,  &c.  &c.  by  Peter 
Clare,  Surgeon,  2d.  Edition  in  8vo.  1779,  p.  57. 

{h)  See  Experimental  Inquiries  into  the  Lymphatic  Syftem  by  W.  Hewfon,  p.  182. 
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ampullulae  filled  with  chyle,  in  a  fubje^l:  which  died  fuddenly  j  that  he  ap¬ 
plied  the  microfcope,  and  faw  the  abforbent  orifices  of  the  lad:eals  on  the 
ampullulae,  and  (hewed  this  appearance  to  the  late  Dr.  W.  Hunter  and  to- 
Dr.  John  Jebb,  who  were  likewife  of  opinion  that  they  difcerned  them. 
I  have  alfo  found  the  ampullulae  in  the  human  fubjedf,  and  have 
feveral  preparations  of  them  in  my  poflellion ;  they  anfwer  the  de(^ 
cription  which  Lieberkuhn  has  given  of  them,  as  well  as  that  of  Mr.. 
Cruikfhank.  I  have  feen  them  repeatedly  of  late  years,  in  every  fubjeft 
where  the  ladteals  were  found  to  contain  chyle  in  the  dead  body ;  in  all 
thefe,  when  I  have  examined  the  villofe  coat  with  attention,  I  have  difeo- 
vered  the  ampullulae.  I  have  feen  them  of  different  forms,  moft  commonly 
bulbous,  as  reprefented  by  Lieberkuhn  (/),  I  have  alfo  feen  a  number  oF 
ampullulae  filled  with  chyle,  fometimes  forming  clufters,  as  reprefented  in 
Plate  I.  of  this  work  fig,  3.  while  in  other  parts  of  the  fmall  inteftines,  I 
have  found  them  folitary,  and  projefting  beyond  the  villi,  as  may  be  fecr» 
in  feveral  of  the  figures  in  Plate  I.  This  anfwers  exadtly  to  the  deferip- 
tion  of  the  accurate  Lieberkuhn  La^e  turgentem  et  exinde  propenden- 
tem.  I  have  examined  many  of  thefe  preparations  by  putting  them  in 
water  in  a  watch  glafs,  or  in  glafs  tubes,  and  have  applied  the  microfcope^ 
viewing  them  at  one  time,  as  opake,  at  another  as  tranfparent  objefts. 

When  I  have  obferved  them  in  ciuflers,  it  fometimes  appeared  to  me,  that 
the  orifices  were  confpicuous  in  their  extreme  points,  which  Lieberkuhn 
has  called,  fpeaking  of  a  fingle  ampullula,  (/)  foramimila  in  apice.  When  I 
examined  the  folitary  ampnllulse,  their  orifices  were  not  to  be  difcerned, 
fo  that  it  was  a  matter  of  doubt  with  me,  whether  the  appearance  oF 
orifices  in  the  cluftered  lacteals,  w-as  not  that  of  the  interftices^betvveen  the 
different  ampullula;. 

When  thefe  experiments  Were  made,  I  was  unacquainted  with  (77-;) 
Lieberkllhn^s  method  of  fearching  for  the  ampullulae,  andufed  to  wafli  away 

( r  )  Vide  Diliert.  Lieb.  utantea  Tab.  I.  Icon  2, 

{k)  Ibid.  p.  3. 

(/)  Ibid.  p.  13.  . 

(%’)  Ibid.  p.  5;. 
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the  mucus.  My  want  of  fuccefs  might  therefore  poffibly  arife  from 
this  circumnance  ;  and  I  have  not  fince  had  an  opportunity  of  meeting 
with  a  proper  fubjeft,  to  make  the  experiment  in  the  manner,  recommended 
by  that  anatomifl. 

The  ampulluIcB  with  their  orifices,  are  then  to  be  confidered,  as  the 
beginnings  of  the  ladleal  velTeis ;  as  parts  capable  of  being  erefted  by 
having  a  greater  quantity  of  blood  derived  to  the  veffels  of  their 
coats,  in  confequence  of  their  being  ftimulated  either  by  the  chyle,  or  by 
the  fluids  fubfervient  to  digeftion ;  this  occafions,  as  we  imagine,  a  derivati¬ 
on  of  blood  to  them,  and  caufes  their  orifices  to  be  kept  rigidly  open,  and 
the  chyle  is  thus  drawn  into  them  by  capillary  attraiflion. 

The  ladteal  vefleL  arifing  from  the  ampullula,  I  have  frequently  traced, 
from  having  found  it  loaded  with  chyle  in  fome  dead  human  fubjedls. 

Thefe  incipient  branches  of  the  la£leals  arifing  from  the  ampuIlulEe  are 
foon  joined  to  thofe,  which  are  reprefented  in  Plate  II.  fig.  i.  2.  3.  thefe 
lead  on,  and  arc  continued  into  thofe  trunks  which  will  admit  of  the  in- 
fertion  of  pipes,  and  may  be  injedled  with  quickfilver,  as  they  appear  in 
Plate  III.  IV.  and  V. 

Not  having  had  a  fatisfa^lory  view  of  the  orifices  of  the  ampullulie,  I 
have  judged  it  necelTary,  in  order  to  render  this  work  as  complete  as  pof- 
fible,  to  give  a  figure  of  them,  taken  from  Lieberktlhn. 

In  the  firfi:  plate  of  this  work  there  are  feven  different  figures  reprefent- 
ing  the  ampullulse,  and  there  are  no  numbers  affixed  to  the  different  ob¬ 
jects,  that  the  plate  might  not  be  disfigured  :  in  order  to  fupply  this  defi¬ 
ciency,  it  may  be  noticed  that  the  objeds  are  to  be  reckoned  from  the 
left  to  the  right  in  horizontal  lines,  beginning  with  the  upper  row.  In 
figure  I.  feveral  of  thefe  ampullulse  are  reprefented  of  their  natural  fize, 
upon  the  internal  furface  of  the  villofe  coat  of  a  portion  of  inteftinum 
duodenum  of  the  human  fubjedt.  In  this  as  well  as  in  the  other  figures 
reprefented  in  this  plate,  they  were  loaded  with  chyle,  and  projected  be¬ 
yond  the  villi ;  fome  of  them  were  bulbous  or  veliculated  (w)  veficulam 

{n)  Vide  Dlflert.  Anat.  Lieb.  p.  4. 
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6vuIo  hand  ahjfimilem^  "^hile  others,  were  of  a  cylindrical  form,  a  diffe- 
rence  which  depends  upon  their  being  more  or  lefs  turgid  with 
chyle  ;  for  in  proportion  as  they  are  diftcnded,  they  will  approach  to  the 
elliptical  or  globular  form.  This  is  rendered  evident  by  the  circumflancc 
of  the  ladical  velTels,  in  other  parts  of  the  inteftines,  affuming  a  cylindrical 
figure,  when  they  contain  a  fmall  quantity  of  chyle,  and  by  their'  be¬ 
coming  of  a  globular  form,  between  each  pair  of  valves,  when  much 
diftended. 

(o)  In  fig.  2.  a  portion  of  the  lower  part  of  the  ileon  is  reprefented  ;  one 
half  of  this  portion  of  inteftine  is  cut  open  to  fhew  fome  folitary  am- 
pullulse  on  its  villofc  coat.  Upon  that  portion  of  the  inteftine  which  is 
entire,  a  part  of  a  lafteal  trunk  diftended  with  chyle  is  feen ;  it  is  one  of 
thofe  which  run  immediately  under  the  peritoneal  coat  of  the  inteftine,. 
and  which  we  are  capable  of  injefting  with  quickfilver. 

In  fig.  3.  in  the  middle  of  the  obje£F,  a  clufter  of  ampullulas  is  feen  loaded 
with  chyle ;  and  feveral  folitary  ones,  which  were  remarkably  turgid  and 
projefted  confiderably  beyond  the  villofe  furface,  may  be  likewife  difeern' 
ed.  The  objeft:  confifts  of  a  portion  of  human  ileoii  inverted,  and  the 
drawing  was  made  from  the  preparations  fiifpended  by  means  of  threads  in 
glafs  bottles  filled  with  proof  malt  fpirits,  fo  that  thefe  objeefts  are  re¬ 
prefented  rather  larger  than  they  are  in  nature,  from  their  being  mag¬ 
nified  by  the  convexity  of  the  bottles. 

"  In  fig.  4.  two  of  the  folitary  ampullulas  are  feen  as  they  appeared  when 
magnified  by  the  opake  microfeope. 

In  fig,  5.  the  fame  ampullulse  are  exhibited  of  their  natural  fize. 

■  In  fig.  6.  a  clufter  of  ampullulee  is  reprefented. 

In  fig.  7.  the  fame  is  feen  as  it  appeared  when  magnified  ;  and  in 
this,  I  thought,  as  well  as  the  ingenious  artift  wdio  made  the  draw- 
ing,  that  the  orifices  of  the  lafteals  were  confpicuous  ;  but  as  we  could 
not  obferve  them  in  the  folitary  ampullulas,  wdien  viewed  with  the 
microfeope,  we  entertained  the  fame  doubt  with  refpedt  to  their  ap¬ 
pearance.,  as  was  before  exprefted  in  page  37,  of  this  work. 

(0)  Dlffert.  Annt.  \u  antea,  p.  4. 
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The  fmall  figure  in  Plate  II.  which  is  taken  from  Lieberklihn,  repre- 
fents  two  ampullulae  which  are  remarkably  turgid  with  chyle;  a  minute 
branch  of  a  ladteal  is  feen  arifing  from  each  ampullula,  and  the  orifice  in 
the  extremity  of  the  ampullula  is  diftinftly  feen,  being  rendered  con- 
fpicuous  in  the  figure,  by  the  Ipeck  of  fhadow  on  the  point.  Several 
other  orifices  are  alfo  vifible  on  the  fides  of  the  ampullulse,  and  which  are 
reprefented  by  fpecks  of  light,  (j?)  Lieberklihn  informs  us  that  he  in- 
jedled  arteries  and  veins  upon  the  ampullulae ;  he  obferves  that  the  finer 
branches  are  fpread  over  them ;  he  faw  the  fluid  injection  pafs  from  thence 
into  their  cavities,  (^)  apertis  ofculis  hiant;  and  run  out  by  the  orifice 
at  the  extremity ;  (r)  exire  per  foramen  in  apice  hujiis  patens.  He  is 
likewife  of  opinion  that  thefe  cavities  are  filled  with  a  (y )  cellular  or 
Ipongy  fubftance. 

There  is  nothing  more  to  be  found  in  Lieberklihn  relpe£i;ing  the  ftrudure 
of  the  ampullulae. 

Let  us  now  proceed  to  trace  and  defcribe  every  thing  that  is  remarka¬ 
ble  in  thefe  veflels  from  this  origin  to  their  terminations  in  the  thoracic 
diuft. 

I  have  been  fortunate  enough  to  difcover  the  ladteals  much  nearer  to 
thefe  beginnings  than  they  have  been  hitherto  deferibed. 

Many  years  ago,  when  a  Undent  at  the  Weftminfler  Hofpital,  I  fourid, 
in  perfons  who  had  died  with  ulcers  on  the  villofe  coat  of  the  fmall  in- 
teftines,  the  lafteal  trunks  under  the  peritoneal  coat,  much  more  conlpi- 
cuous,  than  in  other  fubjefts ;  and  I  injefted  them  as  well  as  fomc  mefen- 
teric  glands  of  the  firft  order  with  quickfilver,  at  that  period. 

I  imagined  myfelf  to  have  been  the  firfl;  perfon  fince  the  time  of  Nuck,. 
who  had  injefted  the  human  lafteal  vefiTels,  and  was  therefore  much 
pleafed  with  my  fuccefs ;  but  I  foon  learned  from  fome  of  my  anatomical 
friends  that  the  prefent  Profeflbr  Monro  had  injeded  them,  when  he  was. 
ftudying  at  Berlin,  with  the  late  Profeflbr  Meckel and  this  prepa-^ 

% 

(  /  )  Vide  Lieberkiihn,  Differt.  Anat.  p.  9.  §.  6*. 

(  5- )  Ibid.  p.  9.  §.  6. 

(  r  )  Ibid.  p.  12.  §  .7 

(/)  Ibid.  p.  13.  §.8. 
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ration  is  ftill  in  his  pofleflion.  My  late  ingenious  friend  Mr.  Hewfon  like* 
wife  informed  me,  when  I  mentioned  this  circumftance  to  him,  that  he 
had  once  filled  them  in  the  human  fubje^t.  Accordingly,  I  met  with  a_ 
preparation  of  a  human  ladteal  trunk  injefted  from  the  inteftine,  to  a 
gland  of  the  firft  order,  in  Dr.  Hunter’s  mufeum,  when  I  went  to  refide 
with  him  as  an  afliftant  in  anatomy,  after  the  death  of  Mr.  Hewfon.  Upon 
inquiry  I  found  that  this  was  the  preparation  which  Mr.  Hewfon  had 
mentioned  to  me  ;  and  it'  was  the  only  fpecimen  of  the  human  ladteals 
injected,  exifling  in  England  at  that  time*  Mr.  Hewfon  feems  to  have 
Gonfidered  it  as  a  matter  of  fome  difficulty  to  make  fuch  a  preparation,. 
Cnee  he  fays  in  his  work  on  the  lymphatic  fyflera,  (f)  I  have  injefted 
them  with  mercury  even  in  the  human  fubjed.” 

When  I  examined  the  difeafed  inteftinal  canal  before  deferibed,  I  ob- 
ferved  the  following  very  curious  appearance  in  feveral  different  portions 
of  the  fmall  inteftines,  which  had  been  flit  open  and  fufpended  in  water,, 
till  the  blood  was  foaked  out  of  them.  When  the  objed  was  viewed 
as  a  tranfparent  one,  I  faw  great  numbers  of  pellucid  veffels  running  in- 
the  longitudinal  diredion  of  the  intefline,  and  Cnee  that  time,  I  have  re¬ 
peatedly  feen  the  fame  appearance,  and  am  happy  in  the  opportunity  it 
hath  given  me,  of  tracing  the  ladeals,  and  denionftrating  them,  from 
their  beginnings,  as  deferibed  by  Lieberkuhn,  to  their  larger  trunks,  and 
of  invefligating  the  complete  courfe  of  thefe  veffels.  This  could  not  have 
been  done,  without  thefe  preparations,,  for  we  cannot  injed  them  fo  near* 
their  orifices. 

As  this  appearance  was  extremely  curious,  and  was  found  difficult 
of  reprefentation,  I  employed  feveral  draughtfmen  to  delineate  it.  My 
learned  friend  Dr.  Antonio  Scarpa  Profeffor  of  Anatomy  and  Surgery  at 
Pavia,  who  v/as  at  that  time  in  London,  was  likewife  fo’  obliging  as  to 
make  the  drawing  from  which  the  third  figure  in  Plate  IL  was  engraved, 
and  this  is  the  moff  accurate  of  the  three. 

An  anatomifl:  to  whom  I  (hewed  this  appearance  many-  years  ago,  was 
©f  opinion,  that,  it  was  produced  by  the  interftices  of  the  longitudinal 

(/)  See  Experimental  Inquiries  into  the  Lymphatic  Syflem,  p.  3?, 

mufculap 


iilufcular  fibres  of  the  fmall  inteftliies;  but  if. this  were  the  fact,  it  would 
be  in  feme  degree  evident  in  all  fubje^ls  j  and  would  be  particularly 
vifible  in  the  inteftines  of  thofe,  in  whom  the  mufcular  coat  is  ftrong  ; 
neither  of  which  circumftances  occurs.  Befides,  thefe  veflels  do  not  run 
parallel  to  each  other,  as  the  longitudinal .  mufcular  fibres  of  the  fmall 
inteftines  do  ;  nor  do  the  latter  fibres  communicate  or  run  into  one  another 
as  the  former  ;  the  opacity  of  the  mufcular  fibres  is  likewife  greater. 

It  is  however  needlels  to  infift  any  longer  upon  this  circumftance,  fince 
it  is  eflabliflied  beyond  a  doubt,  by  the  exiftence  of  the  valves,  which 
may  be  plainly  diftinguifhed  in  fome  parts  of  the  preparation  ;  and  by  my 
having  injected  many  of  the  trunks,  which  I  have  feen  communicating 
with  thefe  veffels,  nor  Ihould  I  have  thought  it  neceffary,  to  argue  fo  fully 
upon  this  matter,  if  the  gentleman  above  mentioned,  had  not  been  of  a 
contrary  opinion. 

The  branches  I  have  juft  deferibed,  communicate  with  the  abforbent 
trunks  reprefented  in  Plate  III.  of  this  work,  which  are  fo  large,  that  we 
are  able  to  infert  fteel-pipcs  into  them,  and  to  injeft  them  with  quick- 
filver,  which  appears  to  have  been  firft  effefted  by  (u)  Nuck ;  the  firft 
anatomift  alfo,  who  has  given  a  figure  from  nature  of  the  human 
lafteals. 

(jv)  Duvernoi  has  likewife  given  us  a  very  tolerable  figure  of  a  few 
lafteal  trunks  of  the  firft  order,  which  he  found  loaded  with  the  chyle. 

There  is  in  (^)Bidloo,  as  well  as  in  (2:)Heifter,  a  Plate  of  them,  in  which 
there  is  nothing  material ;  and  in  [a)  Chefelden  one  fo  extremely  in- 
corred:,  that  it  certainly  muft  have  been  drawn  from  imagination.  There 
is  alfo  a  Plate  by  Santorini,  in  which  fome  of  the  human  ladeals  are 
figured,  in  that  elegant  work  lately  publifhed  in  Italy,  by  Michael  Girardi, 
Profeffor  of  Anatomy  at  Parma  ;  but  in  this  Plate  there  is  nothing  worthy 

(u)  Vide  Nuck  Adenographia  p.  31.  fig.  g.  Ludg.  Batav.  apud.  Sam.  Luchtmaos  1722.  in  i2mo. 

(x)  Duvernoi.  Comm.  Acad.  Petropol.  Tom.  I.  p  .269. 

{y)  Bidloo  Tab.  xxxix. 

(z)  Hciftcr  Compendium  Anatomicum,  Tab.  II.  fig.  8. 

(fl)  Chefelden’s  Anatomy  Plate  XXIII.  fig.  i.  5th.  Edition* 
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of  attention  refpedling  the  ladteals;  thefe  with  the  Plate  by  Veflingius,  which 
w’'as  confidered  in  a  former  part  of  this  work,  and  Lieberkiihn’s  which 
we  have  lately  dcfcribed,  are  the  whole  of  the  plates  extant  of  the 
human  lafteals  ;  and  of  thefe  there  are  none  which  are  of  any  confequence 
except*thofe  of  Nuck,  Lieberkuhn,  and  Duvernoi. 

In  the  third  Plate  of  this  work,  ten  lafteal  trunks  are  delineated, 
as  they  appeared  in  the  frefli  preparation  after  having  been  injected 
with  quickfilver,  and  after  the  anterior  layer  of  the  peritoneum  had 
been  removed  by  diffeftion,  to  fhew  their  courfe  through  the  mefentery, 
and  their  connedion  with  the  firft  order  of  ladeal  or  mefenteric  glands. 
The  preparation  confifts  of  a  portion  of  jejunum,  with  it^s  mefentery, 
from  an  adult  human  fubjed.  The  fteel  injeding  pipe  which  is  figured 
in  Plate  VI.  was  introduced  at  the  lower  extremities  of  thefe  trunks, 
where  the  ligatures  reprefented  in  the  Plate  were  afterwards  fixed,  to 
prevent  any  part  of  the  fluid  from  efcaping. 

We  have  in  this  figure,  a  fatisfadory  and  interefting  view  of  the 
firft  order  of  ladeal  veflels,  vafa  ladea  primi  generis^  feu  vafa  laden  in- 
gredientia;  the  reader  however  is  not  to  imagine,  that  there  are  no 
more  trunks  in  this  fpace,  than  thofe  which  are  injeded  ;  on  the  contrary, 
he  is  to  fiippofe,  what  indeed  is  the  fad,  that  the  ladeals  are  as  nu¬ 
merous  as  the  blood  veflels;  v/hich  can  be  proved  in  the  turtle,  por- 
poife,  and  many  fifties,  and  even  in  fome  quadrupeds.  In  this  Plate,  we 
obferve  the  trunks  upon  the  inteflinal  canal  running  fuperficially  and 
covered  only  with  the  peritoneum  ;  we  remark  likewife,  contrary  to  what 
we  fliould  have  fuppofed  from  analogy,  that  the  trunks  upon  the  fmall 
inteftines  proceed  in  the  longitudinal -courfe  of  the  canal,  in  a  diredion 
oppofite  to  the  courfe  of  the  blood  veflels  and  nerves. 

This  remarkable  courfe  of  the  ladeals  on  the  inteftines  I  have  feen  in 
all  the  clafles  of  animals,  where  the  inteflinal  canal  is  conneded  to  a  mefen¬ 
tery,  as  in  the  human  fubjed;  and  it  is  noticed  in  the  turtle  by 
our  immortal  Hewfon  {bf 

ip)  See  Experimental  Inquiries  into  the  Lymphatic  Syltem  by  W.  Hewfon,  p.  8o, 
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As  this  peculiarity  is  found  to  exifl  fo  univerfally  in  nature,  it  mufl 
certainly  anfwer  fome  general  purpofe  in  the  animal  ceconomy,  and  I  am 
more  ftrongly  inclined  to  this  opinion,  from  obferving  that  thefe  velTels 
are  ferpentine,  as  may  be  difcerned  in  many  parts  of  this  figure'  and  alfo 
in  Plate  V.  This  I  have  feen  more  obvioufly  in  fome  human  ladteals, 
and  have  alfb  noted  the  fame  appearance  in  injed:ing  thofe  of  the 
horfe  and  afs.  In  the  human  fubjeft-I  have  always  found,  that  the 
trunks  of  the  la£leals  on  the  intefline  run  on  in  the  ftraight  line  for  a 
very  confiderable  way.  In  order  to  make  this  appearance  more  evident 
to  the  reader  I  have  demonflrated  it  by  the  following  lines  (c). 


The  canal  of  thefe  vefTels  is  confiderably  lengthened,  by  this  arrangement; 
the  chyle  too  is  detained  much  longer  in  its  pafTage  to  the  thoracic  diidt, 
and  the  blood  ;  and  the  fluid  of  courfe  is  more  highly  elaborated ;  for  it 
is  a  well  known  faft,  that  all  the  animal  fluids  undergo  confiderable 
changes,  in  palling  through  their  veflels,  and  excretory  dudls.  The 
femen,  for  inftance,  is  much  altered  in  palling  through  that  great  length 
of  feminal  veflels  found  in  the  body  of  the  teftis,  the  epididymis, 
and  the  vas  deferens.  We  may  therefore  fuppofe  that  the  chyle  is  alfo  very 
materially  changed  in  its  progrefs,  and  comes  nearer  to  the  nature  of 

(  f )  The  Object  on  the  left  fide  of  the  Page  is  taken  from  a  ladieal  on  the  fmall  Inteftine  of  the 
horfe,  the  middle  one  from  the  fame  inteftine  of  the  human  fubjedt,  and  the  one  on  the  rigbt 
from  the  fmall  inteftine  of  the  aft. 
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blood,  to  make  which  it  is  deftined  ;  and  it  is  probable,  that  thei'e  exifts, 
not  only  in  the  coats  of  thefe  vefTels,  but  alfo  in  the  ladteal  glands,  fome 
power  of  producing  this  alteration,  with  the  nature  of  which,  we  are 
yet  unacquainted. 

In  this  Plate  we  likewife  obferve,  that  the  la£leal,  where  the  trunk  rs 
riling  from  the  inteftine  to  pafs  on  between  the  dupUcature  of  the  me- 
fentery,  forms  an  angle  with  that  portion  of  it,  which  lies  on  the  inteftine  ; 
and  this  is  one  of  the  marks,  by  which  we  diftinguifli  the  la^leals. 

The  numerous  valves  found  in  every  part  of  thefe  velTels,  are  conlpr- 
cuous,  from  the  knotted,  and  in  fome  places,  the  veficulated  appearance  of 
them  :  their  tranfparency,  which  depends  upon  the  tenuity  of  their  coats 
is  likewife  vilible  in  this  figure.  The  la£teals  are  alfo  feen  dividing  into 
branches  before  they  pafs  on  to  the  glands  ;  fome  trunks  divide,  on  the 
mefentery  near  the  inteftine  as  may  be  feen  in  Plate  IV,  others  run 
very  clofe  to  the  gland  or  glands  before  they  ramify ;  but  all  of  them 
feparate  into  branches  before  they  enter  the  glands  ;  in  this  circumftancc 
they  agree  with  the  lymphatic  veflels. 

Upon  the  upper  part  of  -this  figure,  four  lacteal  glands  of  the  firft  order 
are  feen,  two  of  which  are  fmall,  the  other  two  much  larger.  The  cells 
which  are  found'  in  all  parts  of  the  fubftance,  both  of  thefe,  and  of  the 
lymphatic  glands,  in  all  the  different  animals  I  have  examined,  are  here 
injected.  I  have  obferved,  that  the  magnitude  of  the  pells  of  thefe 
glands,  as  well  as  of  thofe  belonging  to  the  lymphatics,  differ,  in  proportion, 
to  the  fize  of  the  glands  ;  being  larger  in  the  largeft  glands,  as  they  are  re- 
prefented  in  the  Plates.  This  circumftance  will  be  moft  diftindtly  feen 
in  Plate  III. 

To  complete  the  defeription  of  this  figure,  it  is  only  neceffary  to 
remark,  that  the  veffels  kept  in  fhadow,  which  form  a  kind  of  back¬ 
ground  to  the  lafteals,  are  the  arteries  and  veins,  which  were  injc<fted 
with  red  and  blue  in  this  preparation. 

And  here  let  me  be  permitted  to  return  ray  grateful  acknowlege- 
merits,  to  my  learned  friend  Dv.  Antonio  Scarpa  Profelfor  of  Anatomy 
and  Surgery  in  the  Univerfity  of  Pavia,  for.  his  very  great  attention,. 

irt 


/ 


46 


OF  THE  ABSORBENT  SYSTEM. 


in  making  the  drawing,  from  which  this  figure  was  engraved,  as  well 
as  that  of  fig.  3.  in  Plate  II.  of  this  work,  and  for  his  felicitous  care  in 
the  management  and  corredion  of  the  Plate.  The  original  preparation 
from  which  this  Plate  was  made,  is  in  the  poffeffion  of  ProfefTor  Scarpa  to 
to  whom  I  prefented  it. 

We  have  now  traced  the  veffels  from  their  orifices,  through  the 
mefentery,  and  to  the  firft  order  of  glands.  The  ladeals  are  to  be 

I 

confidered,  as  performing  the  office  of  lymphatics  to  the  inteftines, 
as  well  as  of  ladcals,  fince  the  .lymph  in  the  interfaces  of  thefe 
parts  is  abforbed  by  thefe  veffels,  and.  muft  of  courfe  be  mixed 
^with  the  chyle.  I  have  thought  proper  to  mention  this,  becaufe  fome 
authors  have  fpoken  of  lymphatic  veffels  on  the  inteftines,  independent  of  the 
ladeals  ;  but  thefe  have  been  the  offspring  of  their  own  imaginations. 

V 

In  fome  fubjeds,  the  ladeals  upon  the  inteftines,  will  be  found  varicofe, 
as  in  Tab.  IV,  where  three  ladeals  upon  the  human  jejunum  are  deli¬ 
neated  from  nature  as  they  appeared  when  injeded  with  quickfilver. 
The  ladeals  in  this  fubjed,  a  ftrong  corpulent  male  of  about  forty  years 
of  age,  were  as  remarkably  varicofe,  as  I  ever^  remember  to  have  feen 
them  ;  but  they  lofe  this  ftrudure,  foon  after  they  emerge  from  the  in- 
teftine.  The  middle  ladeal  in  this  Plate,  Is  obferved  to  break  into  four 
trunks,  and  forms  a  ipoft  beautiful  appearance.  Two  other  branches  are 
feen  paffing  into  the  ladeal  trunk  on  the  left  fide  of  the  objed  ;  thefe  three 
ladeals  after  ramifying,  pafs  on  to  a  gland  on  the  mefentery,  which  they 
enter,  and  communicate  with  the  cells,  that  are  feen  diftended  by  the 
quickfilver  with  which  they  are  injeded.  Three  ladeals  of  the  fecond 
order,  vaja  ladea  fecundi  generis,  feu  vafa  laCiea  egredientia,  are  alfo 
obferved,  emerging  from  the  gland.  The  preparation  confifts  of  a  portion 
of  ileon,  the  ladeals  are  injeded  with  quickfilver,  and  the  part  is  dried, 
and  reprefented  femi-tranfparent,  as  it  appeared  to  the  artift,  from 
being  put  into  oil  of  turpentine. 

Mr.  {d)  Hewfon  is  of  opinion  that  Nuck  has  reprefented  the  abforbent 

( J)See  Experimental  Enquiries,  Part  II,  by  W.  Hewfon,  P.  18. 
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velFels  too  varicofe,  making  them  to  refemble  chains  of  veficles;  but  I 
have  frequently  feen  this  appearance  in  the  human  ladeals,  as  well  as  in 
many  lymphatic  veflels  of  the  human  fubjeft,  and  other  animals,  and  this  is 
exemplified  in  the  Plate  I  have  juft  defcribed. 

The  vafa  ladea  primi  generis,  or  firft  order  of  ladleal  veflels,  do  not 
appear  to  have  any  confiderable  lateral  communications  with  each  other, 
lince  we  are  able  to  difcover  none  by  our  injeiftions;  and  the  divifion  of  the 
veflel,  into  a  number  of  branches,  before  it  enters  the  gland  or  glands, 
feems  to  me  to  compenfate  for  the  want  of  lateral  communications. 
In  the  turtle  and  fome  fiflies  there  are  numerous  lateral  anaftomofes. 

The  lafteal  or  mefenteric  glands,  as  I  have  noticed  in  a  former  part 

of  this  work  contain,  minute  cells,  (e)  into  thefe  the  firft  order 

of  lafteals  enter,  and  convey  the  chyle,  and  from  them,  the  fecond 

order,  or  vafa  ladfea  egredientia,  arife.  This  kind  of  communication 

is  evident  in  thefe  glands^  for  if  the  ladteals  be  loaded  with  chyle,  we  always 

obferve  the  cells  of  thofe  glands  that  join  the  diftended  lafteal  veflels,  like- 

wife  loaded  with  chyle  and  appearing  of  a  white  colour.  I  have  alfb 

found  the  cells  of  the  lymphatic  glands,  diftended  in  a  fimilar  manner  by 

\ 

the  lymph, 

Thefe  fafts  are  fufficient  to  prove  that  the  veflels  enter  into,  and  pafs 
out  of  the  glands;  they  are  likewife  fupplied  with  a  great  number  of  blood 
veflels  and  nerves. 

We  fuppofe  a  fecretion  to  be  performed  by  the  minute  branches  of  the 
arteries,  v/hich  open  into  thefe  cells,  or  that  the  chyle  is  altered  in  the 
cells,  but  we  are  ignorant  of  the  nature  both  of  this  fecretion  and 
alteration. 

Mr.  (/'J  Hewfon  is  of  opinion  that  the  lafteals  and  lymphatic  glands, 
as  well  as  the  thymus,  fecrete  or  form  the  central  particles  of  the  blood, 

(  e )  See  Page  4;  of  this  Work. 

(/)  Experimental  Enquiry  into  the  Figure  and  Compohtloii  of  the  Red  Particles  of  the 
Blood,  See,  by  W,  Hewfon,  in  Quarto  1773. 

P 


OF 


48 


OF  THE  ABSORBENT  SYSTEM. 


or  thdfe  bodies  which  arc  found  in  the  cavities  of  what  he  calls  the  red 
velicles.  That  thefe  glands  do  indeed  contain  particles  hmilar  to  thofe  men¬ 
tioned  firft  by  Mr.  Hewfon,  and  lince  defcribed  and  figured  by  the  late 
ingenious  Mr.  Falconar,  (g)  is  evident  to  every  ariatomift,  who  will 
take  the  trouble  of  examining  thefe  parts  with  the  microfeope,  as 
diredfed  by  Mr,  Falconar.  But  it  remains  yet  to  be  determined,  whether 
thefe  particles  be  not  originally  formed  in  the  chyle,  while  it  is  in  the 
ftomach,  and  in  the  inteftinal  canal,  and  confequently  before  it  is  received, 
into  the  velfels  or  glands. 

The  alterations  produced  in  the  chyle,  by  the  a<nion  of  the  laifteals, 
and  the  mefenteric  glands,  muft  certainly  be  of  the  utmoft  confequence, 
though  we  do  not  yet  underftand  the  nature  of  them. 

Thefe  glands  appear  to  be  of  greater  importance  to  young  animals  than 
to  adults,  and  to  man  and  quadrupeds,  than  to  the  other  clalfes  of  animals. 
It  is  a  remarkable  circumftance,  that  in  the  foetus  and  children,  the 
ladleal  and  lymphatic  glands  are  exceedingly  numerous,  but  they 
difappear,  as  we  advance  in  age ;  fo  that  in  the  adult  human  fubje^t, 
there  is  not  perhaps  one  tenth  part  of  the  number  found  in  the  foetus. 
Thefe  glands  are  of  different  fizes,  as  reprefented,  in  Plate  III.  IV.  V. 
Their  circumferences  are  of  a  round  or  elliptic  form,  while  their 
furfaces  are  fomewhat  flattened.  In  the  compofition  of  thefe  glands, 
tve  can  difeover  nothing  more,  than  arteries,  veins,  abforbent  vcffels, 
nerves,  and  cellular  membrane;  and  as  the  veflels  have  mufcular  fibres 
entering  into  their  ftrudlure,  we  are  to  confidcr  thefe  mufcular  fibres,  as 
making  a  confiderable  portion  of  their  fubffcance. 

The  ladleal  veffels  of  the  firft  order  having  ramifyed,  fpread  their 
branches  upon  the  furfaces  of  the  firft  order  of  glands,  or  thofe  which 
are  next  to  the  inteftines,  and  enter  their  cells:  from  hence,  other  trunks 
larger  in  fizc  and  lefs  numerous  than  thofe  of  the  firft  order,  arife,  and 
thefe  are  continued  into  the  next  feries  or  order  of  glands,  as  they  are 

(g)  Experimental  Enquiries,  Part  III.  by  Magnus  Falconar, 
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called.  I  mull  however  acknowledge,  that  this  divlfion  of  the  veflels  and 
glands,  into  firft,  fecond,  and  third  order,  has  no  juft  foundation  in  na¬ 
ture,  and  is  of  very  little  confequence  in  anatomy  or  phyfiology ;  for  we 
find  that  thofe  ladeals,  which  arife  from  the  duodenum,  only  pafs  through 
a  fmall  number  of  glands,  while  thofe  which  come  from  the  lower  portion 
of  the  ileon,  take  their  courfe  through  feveral  different  glands,  before 
they  reach  the  thoracic  dudt. 

The  ladteal  trunks  continued  from  the  firft  order  of  glands,  pafs  on  to 
others,  as  may  be  feen  in  the  fifth  Plate  of  this  work  ;  and  thefe  are  con- 
ned;ed  in  a  fimilar  manner,  with  other  glands,  in  their  pafTage  to  the  re-* 
ceptalum  chyli  and  thoracic  duft. 

In  the  fifth  Plate  of  this  work,  upon  a  portion  of  human  jejunum,  from 
an  adult  female  fubjeil,  feventeen  lacteal  veffels  are  injeded  with 
’quickfilver,  by  inferting  pipes  into  them,  upon  the  inteftine.  They  were 
remarkably  large  and  varicofc  in  this  fubjeft ;  and  as  the  quickfilver  was 
poured  into  the  lymphatic  injecting  tube  to  fill  thefe  veffels,  it  frequently 
ran  out  in  a  full  flream  by  the  jugular  vein,  which  was  opened. 

This  circumftance  rendered  it  evident,  that  the  mercury  had  paffed 
through  the  whole  courfe  of  the  lafteals  and  thoracic  duft,  and  had  pene¬ 
trated  even  into  the  venous  fyflem.  It  is,  I  believe,  the  only  inftance  in 
which  the  thoracic  dudl  has  been  injedted  from  the  ladleals  on  the  in* 
teftines.  In  general  the  quickfilver  which  is  pufhed  into  the  trunks  on 
the  inteftines,  goes  no  further  than  to  the  veffels,  that  enter  into  the 
firft  gland,  with  which  the  ladleal  is  connedled,  or  to  the  cells  of  the  gland. 
The  vafa  egredientiay  or  veffels  emerging  from  the  gland,  are  even 
injedled  from  the  firft  order  of  ladteals  with  difficulty ;  nor  will  the 
thoracic  du£l  be  eafily  injedted  from  the  fecond  order  of  thefe  veffels ; 
at  leaft  I  have  been  very  unfuccefsful,  in  the  repeated  attempts  of  this 
kind  which  I  have  made.  This  may  be  effedled,  however,  from  fome  of  the 
larger  trunks,  on  that  portion  of  the  ntefentery  correfponding  with  the 
upper  part  of  the  jejunum. 
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The  lafteals  which  in  this  Plate  form  larger  trunks,  and  are  lefs  nume¬ 
rous,  terminate  in  the  receptaculum  chyli^  or  in  the  thoracic  dudt ;  for  in 
many  human  fubjeiEls,  this  enlargement  at  the  bottom  of  the  thoracic  dudt, 
called  ( /2  )  receptaculmn  chyli^  into  which  the  ladleals  are  inferted,  is 
not  to  be  found. 

In  the  laft  defcribed  fubjeft,  three  Ia«Sleal  trunks  may  be  feen  terminat¬ 
ing  in  the  upper  part  of  the  receptaculum ;  and  it  appears  to  me,  that, 
in  mofl;' human  fubje£ls,  the  trunks  of  the  lacteal  veflels,  are  inferted 
either  into  the  upper  part  of  the  receptaculum^  or  into  the  thoracic  du(5l;  a 
little  above  it. 

In  this  Plate  lacteal  trunks  were  injected  on  both  fides  of  the  inteftines, 
and  the  feven  la£teals  in  ftiadow,  are  thofe  which  arc  reprefented  as  arifing 
from  the  poilerior  furface  of  the  intcfline.  Some  of  the  lafteals  injedted 
in  this  preparation  are  fo  varicofe,  that  they  refemble  the  links  of  a  chain  ; 
they  divide  before  they  enter  the  glands,  and  fome  of  the  firft  order  of 
ladteals,  particularly  a  trunk,  on  the  left  of  the  figure,  is  feen  to  pafs 
by  the  firft  order  of  glands,  and  to  be  continued  to  the  pofterior  furface  of  a 
large  gland  which  is  the  loweft  of  the  three  larger  glands  above.  At  letter 
h,  a  collateral  anaflamofing  branch  maybe  obferved,  forming  a  communi¬ 
cation  between  the  veffels  of  the  fecond  order,  and  the  trunks  which 
terminate  in  the  thoracic  du£t.  -  Thefe  lateral  anaftomofes  are  found  in 
every  part  of  the  abforbent  fyftem,  (/)  and  they  are  of  the  utmofi:  im¬ 
portance  in  the  animal  oeconomy  ;  for  fhould  the  glands,  with  which 
thefe  veffels  communicate  below,  be  oblh'u£ted,  the  anaflamofing  bran¬ 
ches,  willftill  convey  the  chyle  or  lymph  fo  the  veffels  above  the  obflruc- 
ted  gland,  and  this  is  mofl  undoubtedly  the  cafe,  in  the  tal?es  mefenterica. 
The  cells  of  the  glands,  in  this  affedlion,  are  filled  with  a  curdlike  fub- 
flanoe,  and  fornetirnes  with  calcareous  earth;  and  in  manyfubjedts  labouring 
under  this  complaint,  I  have  found  all  the  ladlcal  glands  intirely  obflrudt- 

(^)  The  Eeceptaculum  Chylt  has  been  called  Cifterna  lumharh  ftu  vejtcula  Chylly  by 
Haller ;  and  ladeal  Sac  by  the  late  Proi'effor  Monro  and  others. 

( i )  See  Experimental  Enquiries  by  [Magnus  Falconar,  Part  III.  Plate  II, 
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cd,  fo  that  when  I  injected  the  lafteals,  I  could  not  make  a  fingle  particle 
of  the  quickfilver  pafs  into  the  cells  of  the  glands  ;  but  the  velTels  above 
the  glands,  in  this  inftance,  were  irijevSled  with  the  greateft  facility,  from 
the  veffels  below  the  fame.  This  is  a  proof  that  the  collateral  branches 
were  increafed  in  fize,  which  was  indeed  apparent;  and  that  they  had 
conveyed  the  chyle,  to  the  thoracic  du£l,  without  its  palling  through  the 
glands. 

'  Since  the  alteration  which  the  chyle  undergoes  in  healthy  fubjedls^ 
cannot  take  place  in  thefe  dillempered  habits,  becaufe  the  cells  of  the 
glands  are  fluffed  up,  and  the  chyle  is  prevented  from  entering  into 
them  ;  may  we  not  readily  account  for  the  fubjed;  becoming  impoverilhed 
thin  and  confumptive  in  thefe  cafes  ?  We  are  likevvife  to  fuppofe,  that 
thefe  collateral  branches  alone,  are  not  fufficient  to  convey  the  chyle  to 
the  thoracic  du£l,  in  fuch  quantities,  as  to  nouriHi  the  body.  Thefe  anaf- 
tamofes  however,  as  I  have  obferved  in  a  former  part  of  this  work,  wilt 
account  for  the  way,  in  w^hich  the  chyle  was  conveyed,  into  the  fanguife- 
rous  fyflem,  in  that  extraordinary  cafe  mentioned  by  Mr.  Cheflon  of 
Gloucefler,  and  which  I  have  before  quoted  (//). 

I  have  now  traced  thefe  veffels  from  their  orifices  to  the  receplacu- 
lum  chyliy  and  thoracic  dud:,  and  conduded  the  chyle,  into  the  venous 
fyflem. 

The  reader  may  poflibly  be  furprized,  that  I  have  taken  no  notice  of 
the  ladeal  veffelx  belonging  to  the  larger  inteflines  of  the  human  fubjedp 
but  the  reafon  is  that  we  have  not  yet  been  able  to  difeover  them. 
We  are  however  certain  that  there  are  numbers  of  them  exifling  here, 
from  the  great  quantity  of  ladeal  glands  found  on  the  mefocolon^  near  the 
intefline  :  and  from  the  faeces  becoming  more  folid  in  the  lower  part  of 
the  colon  and  inteftinum  reClum^  than  in  that  portion  of  the  colon  which 
is  near  the  ileon. 

In  the  third  page  of  this  work  I  have  advanced,  that  the  human  ladeals 
are  never  found  diftended  by  the  fixed  air  generated  from  putrefadion*. 

(-^i)  See  Page  30  of  this  Work.. 
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But  I  am  now  obliged  to  contradict  this  aflertion ;  my  ingenious  afliftant 
Mr.  Trye  having  lately  feen  an  inftance  to  the  contrary. 

In  many  quadrupeds  particularly  in  the  horfe  and  afs,  we  can  injeCt 
the  laCteals  coming  from  the  coscum  and  colon  with  the  greatefl  facility. 

Whether  the  laCteals,  at  the  root  of  the  mefentery'  communicate  with 
the  lymphatic  veffels,  is  a  circumftance,  which  remains  yet  to  be  afeer- 
tained  ;  but  as  thefe  vefTels  are  exaClly  fimilar  in  their  ftruCiure,  and  as  fuch 
a  communication  would  be  a  great  refource,  where  the  glands  are  totally 
obftruCted,  as  in  the  tabes  mefenterica^  or  in  cafe  of  an  obftruCtion  in  the 
trunk,  there  is  reafon  to  fnppofe  its  exiflence,  and  in  fubje<ft:s  alfefted 
with  the  tabes  mefenterica,  I  believe  it  poffible  to  pufti  the  quickfilver  into 
the  thoracic  duCt  with  greater  facility,  than  in  found  bodies,  for  the 
reafon  before  given. 

It  is  alfo  neceffary  to  mention  that  my  indefatigable  predeceffor  the 
late  Dr.  Hunter  obferved  in  his  leCtures,  that  he  once  found  a  human 
fubjeCt,  in  which  there  were  either  no  valves  in  the  abforbent  fyftem,  or 
that  they  gave  way  to  inflation ;  for  he  fays  he  was  able  to  diflend  the 
velTels  with  air,  a  conflderable  way  below  the  thoracic  dud',  by  blov/ing 
in  a  contrary  direClion  to  the  courfe  of  the  lymph  and  chyle.  Unfortu¬ 
nately  the  Dr.  did  not  injed  this  fubjeCl,  and  fince  that  time  we  have 
never  met  with  a  fimilar  inftance. 

I  have  now  brought  the  firft  part  of  this  w^ork  to  a  conclufion,  and 
mean  to  proceed  as  foon  as  poffible  to  the  publication  of  the  remainder, 
for  which  moft  of  the  Plates  are  already  engraved. 

The  French  and  German  edition  of  this  part  are  in  great  forwardnefs  and 
'will  foon  be  publifhed. 
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Page  4.  in  Note  (c)  for  Diflerat.  read  Differta, 

10.  line  28.  for  tribe,  read  tube. 

13.  1.  31.  —  veflels,  - veffel. 

i6*  1.  13.  after  packthread,  add  the  neck  being, 

ly.  1.  22.  /or  thofe  of,  read  2,^, 

17.  I.  24.  — fuch  tubes, - in  glafstubes  hermetically  fealed. 

18.  1.  laft  after  unexplored,  , 

31.  1.  5.  /or  bone,  read  honts. 

32.  1.  15.  —  Lionet,  - Lyonet. 

34.  1.  12.  — dilitantur, - dilatantur. 

.34.  1.  22.  — fpritu,  - Ipiritu. 

30.  1.  9.  note  (0)  ought  to  be  placed  in  the  line  above^  after  the 

the  vjord  diftended, 
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EXPLANATION 

The  diiferent  objefts  on  this,  and  the  fucceeding  Plate  have  no  numbers 
affixed,  in  order,  to  prevent  their  disfiguration  ;  they  are  to  be  reckoned 
numerically  in  horizontal  lines  from  the  right  to  the  left  hand  beginning 
from  above.  - 

Fig.  I.  reprefents  a  portion  of  the  inteftine  diiodenmn  from  the  adult 
human  fubje£t,  opened,  to  expofe  its  villofe  coat,  upon  which  feveral 
ampulliilts  are  feen  loaded  with  chyle. 

Fig.  2.  a  portion  of  jejunum  fufpended  by  a  part  of  the  mefentery  is 
reprefented,  the  inteftine  is  'opened  to  ffiew  feveral  folitary  ampullulae ; 
upon  that  portion  which  is  entire,  a  ladteal  trunk  is  feen  loaded  with 
chyle  immediately  under  the  peritoneal  coat. 

Fig.  3.  reprefents  a  portion'  of  ikon  inverted,  upon  which  many  foli¬ 
tary  ampullulce  may  be  obferved  loaded  with  chyle  ;  in  the  middle  of  the 
objeft,  a.  cluftcr  of  ampullulce  is  delineated,  which  are  likewife  loaded 
with  the  chyle.  ,  .  ' 

Fig.  4.  two  of  the  folitary  ampullulce  are  reprefented,  as  they  appeared 
when  magnified  by  the  opake  fingle  raicrofcope. 

Fig.  5.  reprefents  the  ampullulce,  of  their  natural  fize. 

Fig.  6.  is  a  delineation  of  a  clufter  of  ampullulce. 

Fig.  7.  reprefents  the  fame  clufter  magnified,  and  in  the  magnified 
objeft  we  thought  we  faw  the  orifices  of  the  ampullidce,  this  appearance 
is  demonftrated,  by  the  fpecks  of  fhadow  on  the  clufter. 


EXPLANATION  OF  PLATE  IL 


The  fmall  object  in  Plate  II.  is  taken  from  Lieberklihns  firfl  Plate  pub' 
lilhed  in  his  Differtatio  anatomica  de  Fabrica  A(dione  Villorum  Intejiinorum 
Hominis.  It  rcprefents  two  ampulluLv  magnified,  which  arc  remarkably 
turgid  with  chyle  ;  their  orifices  are  diftindlly  feen,  particularly  the  one 
which  opens  upon  the  extreme  point  of  the  ampuHiila^  which  lafi;  is  ren¬ 
dered  evident  by  the  fpeck  of  fliadow  on  the  point  ;  feveral  other  orifices 
may  be  like  wife  obferved,  upon  the  fides  of  the  ampiillula,  and  thefe  are 
marked  by  fpecks  of  light ;  the  latfteal  which  arifes  from  the  ampullula 
is  alfo  feen  in  this  object.  The  three  larger  figures  in  this  Plate  exhibit 
the  appearance  of  the  fmaller  trunks  and  many  of  the  branches  of  the 
ladteals,  which  are  fituated  immediately  under  the  peritoneal  coat  of  the 
inteftine,  the  minute  branches  of  thefe,  are  continued  from  the  vefifels, 
which  arife  from  the  ampullula',  and  which  are  reprefented  in  the  lafl 
deferibed  figure.  Thefe  preparations  were  taken  from  fubjedts  who  died 
with  ulcerations,  which  were  difperfed  on  the  villofe  coat  of  the  fmall 
intefiines,  and  the  coats  of  the  ladleals  are  rendered  more  opake  in  fuch 
fubjedts,  from  the  inflammation  of  the  blood  veflels  of  their  coats,  which 
i  nflammation  was  moft  probably  effedted  by  the  flimulus  of  the  matter 
abforbed  from  the  ulcers. 


.11., 
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EXPLANATION  of  PLATE  III. 


In  this  Plate  ten  ladeals  of  the  firft  orders  inje£i:e^ with  quick- 
filver  are  reprefented.  The  anterior  layer  of  peritoneum,  is  dif¬ 
fered  from  the  mefehtery,  to  fhew  their  courfe  from  the  inteftine,  to  the 
hrfl;  order  of  glands  j  the  trunks  on  the  inteftine  and  mefcntery  are  Ter¬ 
pentine,  and  on  the  inteftine  they  run  in  the  longitudinal  diredlion  of 
the  canal ;  the  numerous  valves  which  are  found  in  thcfe  veflels  produce 
the  knotted  appearance  which  is  feen  in  the  lacfteals  reprefented  in  this 
Plate.  Thefe  veflels  do  not  follow  the  courfe  of  the  blood  veflels,  but 
run  on  to  the  firft  order  of  lafteal  glands,  upon  the  furface  of  which 
they  fpread  their  branches,  having  previoufly  divided,  the  finer  ones  enter 
the  internal  fubftance  of  the  glands,  and  open  into  their  cells ;  and  this  is 
reprefented  in  the  upper  part  of  the  figure,^  thefe  cells  are  loaded  with  the  ' 
quickfilver;  and  in  this  preparation  we  mayobferve  that  the  cells  contained 
in  the  fmaller  glands  were  lefs  than  thofe  in  the  larger.  The  veffels 
placed  in  fliadow  behind  the  ladteal  veflels,  are  the  arteries  and  veins 
which  were  filled  with  red  and  blue  injection.  The  preparation  was 
made  from  a  portion  of  ithe  intejlimim  jejunum  of  an  adult  human 
fubjeift. 

N.  B.  ‘The  laCleal  which  runs  acrofs  and  behind  fame  of  the  laiieal  veffels, 
that  are  fituatcd  in  the  middle  of  this  objedi,  and  which  appears  to  enter  a 
branch  of  the  third  latdeal  trunk  reckoning  fro?n  left  to  right,  did  not  enter 
this  vejfel  but  ran  behind^  and  afterwards  entered  a  gland  on  the  oppojite 
fide  of  the  mefentery. 
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EXPLANATION  of  PLATE  IV, 


This  figure  reprefents  a  portion  of  jejunum  from  an  adult  human  Tub- 
je61:,  it  was  dried,  and  rendered  femi-tranfparent  by  being  immerfed  in  oil 
of  turpentine. 

In  this  Plate  three  la^Veal  veffels  injected  with  quickfilver  are  delineat¬ 
ed  ;  they  were  remarkably  varicofe  upon  the  inteftine,  but  they  lofe  this 
appearance  foon  after  they  quit  it ;  the  middle  one  breaks  into  four 
branches  and  forms  a  beautiful  appearance,  the  ladteal  on  the  left  like- 
wife  divides,  and  enters  the  gland  as  well  as  the  one  before  deferibed, 
the  ladteal  on  the  right,  joins  one  of  the  branches  of  the  middle  ladeal 
trunk;  the  cells  of  the  gland  are  injefted,  and  three  of  the  egredient 
veffels  or  la£teals  of  the  fecond  order  are  feen  emerging  from  it.  ' 
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EXPLANATION  of  PLATE  V. 


The  preparation  from  which  this  Plate  was  engraved,  confifted  of  a  por¬ 
tion  of  jejunum  with  it’s  mefentery  taken  from  an  adult  human  fubje£V» 

A.  The  inteftine  with  it’s  mefentery. 

B.  B.  Part  of  the  thoracic  and  the  whole  of  the  abdominal  portion 
of  the  aoi^ta  defeendens. 

C.  The  receptaculum  chyli  or  ladeal  fac,  into  which  the  three  trunks  of 
the  ladleal  veffeJs  marked  i  open. 

D.  The  thoracic  dud:. 

a.  The  cceliac  artery,  h.  The  fnperior  mefenteric  artery. 

c.  c.  The  emulgent  arteries,  d.  The  inferior  mefenteric  artery. 

e.  e.  The  iliac  arteries,  f.  The  facral  artery. 

g  g  g  g-  The  trunks  belonging  to  the  lymphatic  velfels  of  many  of 
the  abdominal  vifeera  and  inferior  extremities  :  thefe  with  the  trunks 
of  the  ladeals  deferibed  above,  compofe  the  thoracic  dud;  the  receptacu¬ 
lum  chyli  and  the  two  trunks  of  thefe  lymphatics  form  a  vafeuiar  ring 
which  encircles  the  aorta  under  the  fuperior  mefenteric  artery,  thefe 
trunks  unite  and  produce  the  firft  beginning  of  the  thoracic  dud  Z). 

Upon  this  portion  of  inteftine  feventeen  ladeals  were  injeded  with 
quickfilver,  fome  of  them  were  remarkably  varicofe  and  ferpentine,  and 
all  the  trunks  run  in  the  longitudinal  diredion  upon  the  inteflinal  canal ; 
nine  ladeals  are  injeded  upon  the  anterior  furface  of  the  inteftine,  the  others 
were  injeded  upon  the  oppoQte  furface  of  the  fame,  and  thefe  may 
be  diftinguifhed  by  their  being  kept  in  ftiadow,  and  from  the  veffels  being 
traced  by  the  eye  no  further  than  the  fuperior  edge  of  the  inteftine. 
The  ladeals  of  the  firft  order,  pafs  into  the  glands  which  are  neareft  to 
the  inteftine,  they  emerge  from  the  firft  order  of  glands,  and  pafs  into 
others  in  their  way  to  the  thoracic  dud  ;  the  ladeals  in  this  preparation 
may  be  divided  into  the  vafa  laCtea  primi,  fecundi,  tertii  quarti  generis. 
A  ladeal  of  the  'firft  order,  the  fecond  trunk  on  the  left  of  the  objed, 
efcapes  the  firft  order  of  glands,  and  enters  a  gland  of  the  fecond  order  ; 
it  appears  convoluted  on  the  mefentery,  but  this  depended  upon  that  part 
of  the  mefentery  being  folded,  upon  which  this  portion  of  the  ladeal  was 
fituated,  it  palled  afterwards  to  the  the  pofterior  furface  of  the  gland, 
which  is  placed  immediately  above  the  firft  order  of  glands,  and  entered 
it’s  cells. 

Four  ladeals  of  the  Ihcond  order  are  feen  arifing  from  the  firft  order  of 
glands  ;  moft  of  thefe  are  conneded  with  the  two  glands  which  are 
fituated  next  to  them,  and  from  thefe  glands,  other  ladeal  trunks  of  the  third 
order  arife,  fome  of  thefe  pafs  into  a  gland  in  their  way  to  the  thoracic 
dud,  they  afterwards  unite  and  from  three  ladeal  trunks,  which  pafs 
into  the  receptaculum  chyli ;  at  h.  a  ladeal  is  feen  producing  an  anaftamofis 
between  the  ladeals  of  the  fecond  order,  and  one  of  the  trunks  which 
are  conneded  with  the  receptaculum  chyli.. 
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EXPLANATION  of  PLATE  VL 


Fig  I.  reprefents  the  lymphatic  injeding  tube  of  the  proper  fizej  it  is 
made  of  glafs  ;  the  fuperior  extremity  of  the  tube  is  formed  like  the  upper 
part  of  a  funnel,  for  the  convenience  of  pouring  in  the  quickfilver,  the 
other  end  has  a  collar  of  fteel  a.  cemented  to  the  tube,  which  contains  a 
female  fcrew  h.  to  receive  the  fteel  pipe. 

Fig.  2.  By  means  of  a  fmall  fcrew  r.  Letter  d.  marks  the  godronned 
edge,  which  is  made  to  fix  the  fingers  to  fcrew  or  unferew  the  pipe. 
(?.  The  pipe  which  is  inferted  into  the  lymphatic  veflcl. 

Fig.  3.  Is  a  poker  made  of  iron  wire  to  clean  the  cavity  of  the 
pipe. 

Fig.  4.  Is  a  curved  pipe,  which  is  fometimes  ufed  in  injecting  lymphatic 
veffels. 

Fig.  5.  Is  a  curved  iron  poker  to  clean  the  fame. 

Fig.  6.  Reprefents  the  brafs  inje<Sting  tube  of  the  form  it  is  ufually  made 
by  the  workmen  in  London,  a.  Is  a  collar  of  the  fame  metal,  which  contains 
a  female  fcrew,  as  in  the  laft  deferibed.- — The  upper  end  of  the  tube  might 
be  made  like  the  glafs  one  to  advantage. 

Fig.  7.  Reprefents  a  Heel  pipe,  fimilar  to  the  one  firft  deferibed,  except 
infread  of  the  godronned  edge,  the  piece  of  iron  into  which  the  Iteel 
pipe  is  fixed,  is  made  fquare  at  b.  to  adapt  a  plate  of  iron  or  brafs. 

Fig.  8.  Which  has  a  fquare  hole  a.  to  receive  the  fquare  piece  ^ by 
the  afiiftance  of  this  Plate  the  pipe  can  be  ferewed  or  unferewed  witL 
great  facility. 
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